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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIeTo 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil crpareruu 00y4eHHsl, BOCIUTAHUS U Pa3BUTHUS 00yYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbubie nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH,
collepaHus, Pe3yJbTaTOB OO0y4YyeHHUs U TpeOOBaHUH K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIlii, SBISETCI HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUSI U 001LEH KYIbTYPHI
YeJloBeKa, a TakKe »HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHUE
00yJaroIMXcsi Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHusl Cpe/ICTBAMU Y4EOHOTO
npeaMeTra «XHUMHs», COJIEpPKAHUE M TOCTPOCHHE KOTOPOTO OIPEAEIECHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHEIM(PHUKHA HAyKHM XUMUHU, €€ 3HAuCHUs B
NO3HAaHUM TPUPOABl U B MaTEpUaJbHOW XU3HU OOLIECTBa, a TaKkXkKe C Y4ETOM
o0lMX 1ened W NPUHIMUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obero oopaszoBanus B Poccuiickoit denepanuu.

XuMHUS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIpaeT 0coOyio pojb B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAILIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LIEJOCTHOIO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOXHBIMU 001aCTAMU MTPUMEHEHHUS.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMbBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaxJI0oro wieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMHM HallpaBlIeHA HA pEUICHUE
rII00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMIECKON 0€30IMaCHOCTH M OXPaHbI 3/I0POBBSI.

B cooTrBercTBUM C OOIIMMU MHEISIMH U MPUHIUIAMU CPETHEro OOIIEero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1 BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHbBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngomyMu  TpeaMeTa  «XUMHUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOmIas ¥ HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUN MO HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOl XUMUH) U
OpraHn4yeckon xumMuv. OOpMUPOBAHME JAHHOW CHCTEMbl 3HAHWUW MPU HU3YYCHUU
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOILIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPOopMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuasa u 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTC HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHUYECKUX
COCAMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeJCcTaBlICHU O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUNW. B Kypce OpraHM4eckol XMMHUU IIOJIyYarOT pPa3BUTHUE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yriOM 3peHUs B HpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan H (PaKTOJIOTMYECKUE CBEIEHUS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi ¥ HeopraHuuecKas
XUMHSD»  00yYarolmMMcsl TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3MIIMM,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011a1011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHH, a TAKKE O XMUMHUYECKHX PEAKUUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX IpoTeKaHusi jomnosHsgercss B Kypcax 10 m 11 kiaccos
AIIEMEHTaMH COJEPKAHUS, HMEIOIMIMMHU KYJbTYPOJOTUYECKUM © MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSA3UM XHMHH C
IpYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW MU TMPAKTUUYECKOU
JESTEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIHMBATh MHOOpPMAIUIO U
OPUMEHATh €€ JUIs TIONOJHEHUS 3HAHWM, pelIeHUus HHTEJUIEKTYalbHbIX U
HKCIEPUMEHTAJIbHBIX HCCIEA0BATENbCKUX 3a/1ad. B 1enom coxepkanue yueOHOTO
npeaMeTa  «XUMHUsSD ~ JAHHOTO  YPOBHSL  M3YYEHUSI OpPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI ISl TOHUMAaHUS
bunocodckux uaeH, TakMX KakK: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOro M
OpPraHMYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, IIO3HABAEMOCTb MPUPOJHBIX SBICHUM MYTEM SKCIEPUMEHTA U
peuieHus MpPOTHUBOPEYMH MEXKJIYy HOBbIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHIEHUU 3KOJIOTMUECKUX Ipodiem, a
Tak)ke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B miaHe pemenus 3agad  BOCHMTAaHUS, Pa3BUTHS M COLMAIM3alUA
oOyyJaroumxcsi MpPUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbI K OMNpPENETICHUI0
collepaHusi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHUpPOBAHUE
YHUBEPCAIbHBIX yUEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BO€ 3HAYCHUE JIA
pa3iIMuYHBIX BHJIOB JCSATEIHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopmMauu, HEOOXOAUMBIX ISl IPUOOPETEHHS ONbITA MPAKTHYECKON
U HCCIIEOBATENbCKON JEeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpemnomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Ier0 00pa30BaHus, MPU ONPEACIICHUN
COJIepXKATEIbHOW XapaKTEPUCTUKU 1I€JIe H3y4YeHUs MpeaAMeTa HarpaBleHUEM
NEePBOCTENEHHOM 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCA (POpMUPOBAHUE OCHOB
XMMHYECKOM HAayKH KakK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAUYECKOW TOYKM 3pPEHUs TAKOM IOAXOJ K OIPEACIICHUIO LEJIEU U3ydeHUs
IpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKe 3pEHUsl TJIaBHBIMHU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisiroTes:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOGHHUE SI3bIKa HAyKH, YCBOEGHHE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsl NPUOOpETEeHUs
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSACHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA Iesied U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XUMUW YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpenHero ooliero oopazoBanus. CerogaHs B
OpernojlaBaHu  XUMUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
IPAKTUUECKONM KOMIIOHEHTE COJep)KaHuid OOyuYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHON OpraHMu3aliy, BIAJCIOIIET0 HE
HA0OpOM 3HaHWN, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CThb CIoco0aMu u
YMEHUSMHU aKTUBHOTO MOJIYYEHHS] 3HAHUN U NMPUMEHEHUS UX B PEalbHOW >KU3HU
JUTSL pelIeHUs TPaKTUYECKHUX 3a/1ay.

B cBa3u ¢ 3TMM mpu u3yueHWH TMpeaMeTa «XUMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanTamys 00y4arolMXCcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUsAX, CBA3AHHBIX C BEIICCTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHue y OOyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: pelIeHusl mpo0jeM, oUcKa, aHaln3a U 00paboTKu MH(pOpMAIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHs OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XWMHH, a TaKXkKe i1 OIEHKH C TO3UIUN
HKOJIOTUYECKON OE€30MacCHOCTU XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyYAIOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETATh HOBBIE
3HAHMS M0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IJIOOANbHBIX MPOOJeM
pPalMOHANBHOTO MPUPOIONOJIb30BAHUS, MTONOJHEHUS SHEPIeTUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJTHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU ISl TPUHSTHS TPAMOTHBIX peElIeHUNd B
CUTYAIIUSIX, CBI3aHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yuebHOM muaHe cpeaHero oOmiero o0Opa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHI.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX [IJIsl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero odpasoBanus, cocrariseT 68 yacoB: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHnYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopuss CTPOECHUsI OPraHUYECKHUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYecKUx BewlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHNYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccupuKalMyu OpraHuyeckux BeecTB. HomeHknarypa
OPraHWYECKUX COEIMHEHHHA (CHCTEMAaTH4yecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpALICHUIL:
O3HAaKOMJIEHHE C 0Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPALIEHUIO OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (TJ1aBJIeHUe, 0OYTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMU psan. MeraH M 3TaH —
OpOCTEeHIlINe NPEACTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuu 3aMEeUIeHUs] W TOpPEHUs), HAXOXKJIECHHE B NPHUPOJAE, NOJIYYCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM PsiA. DTUJIEH U NPONWIECH —
OpoCTEeIlINe NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIApaTallid, OKHUCJIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 um MmermwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKHE CBOWCTBA (peakuus noaumepusanuu). [lomydeHne cCHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TPOCTEHIINKA NPEACTABUTENh AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHUUYECKHE CBOMCTBA (peaklUMU THIPUPOBAHMS, TaJIOTEHUPOBAHUs, TUApPATALUH,
TOPEHMUSI), TIOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKHE M XMMHYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHs U HUTPOBAHUS), MTOIYYEHUE U NPUMEHEHHE. T01yoa:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCHUHOCTD



apeHoB. ['eHeTnueckas CBsI3b MEXKIY YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple MCTOYHUKM YIUIEBOAOPOAOB. lIpupoaHblii ra3 M IOIMYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), muposm3. IIpoayKTsl
nepepaboTKu HePTH, UX IPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KamMeHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hepts» u  «YTOomp», MOAETMpPOBAHHWE  MOJIEKYJ  yTIEBOJOPOJOB U
rajJlOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOI'O U3 UCXOHBIX BEILECTB WM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OQHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue W XMMUYECKHME CBOMCTBA (pEaKkIUH C aKTHUBHBIMU METaJUIaMH,
rajJJOr€HOBOJIOPO/IaMH, TOpPEHHE), INpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaroMHple  CHUPTBL. OJTWUJEHIVIMKOAb M  [JIMLIEPHUH: CTPOCHHE,
¢uznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWUCTBHE CO IIEIOYHBIMU
MeTajlaMH, KaueCTBEHHAasl peaklus Ha MHOIOATOMHbIE CHUpThI). [lelicTBue Ha
opraHusM uesoBeka. [ Ipumenenue rimuepusa U 3THIICHTJIAKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemonwvl. DOpMaANBAETHA, aleTAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYECHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOoeHHe, (pU3nueckre W XMMHUYECKHUEe CBOICTBa (CBOMCTBA,
oOmrye s Kiacca KHCIOT, peakius 3TepupuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IPEACTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEUCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb )KHPOB.



VYrneBonpl: cocTtaB, KjaccuuKamus — yriaeBoAoB  (MOHO-, M- U
noscaxapuabl). ['roko3a — npocTeiimii MoHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouosiorudeckas posib. @otocuHTe3. PPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbel. CTpoeHUE Kpaxmaia U
HeuroNIo3bl.  PU3nUecKkue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
IpOBE/ICHHE, HAONIOJICHHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
rugapokcuomM meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmanaa C HOAOM),
IPOBE/ICHHE NMPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TCcozepIKallie OPraHUuYECKUE COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHNYecKrue coequHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe ruiuHa). buosornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINU Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
HaOJIOZICHUE U OMHUCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OeNKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHbBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3d BBICOKOMOJIEKYJISIDHBIX COCOUHECHHM —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIHS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanm3arust MeXpeIMETHBIX CBSI3€H MPH M3yUYeHUH OPraHU4YeCKOW XUMHUU B
10 kiacce OCYHIECTBISETCS YEpe3 HCIOJBb30BAHME KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHUW, TaK W TOHSTHUM, SBISIONUXCS CUCTEMHBIMH JUJISI OTICIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PakT, TUTIOTE3A,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duznka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEeKYyJa,
DHEPTreTUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUSL.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH aKTHUBHBIE BeliecTBa (O€JIKH, YIVIEBOABI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHWUS,
MOTOIIINE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnaparhl, MaTEPHAIbI U3
VCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNbBI. ODJIEKTPOHHAs
000J04Ka. DHEPreTH4ecKue ypoBHHU, MOJYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
3y1eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB 10 OpOUTAIIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTYpalrs aTOMOB.

[lepnonnueckuit 3akoH U Ilepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. U. MenaeneeBa. CBsi3b NEpUOAUYECKOrO 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHMYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYEHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemectBa. XUMHUYECKas CBA3b. Buabl XMMHYECKOH CBA3U
(KOBaJICHTHasi HETOJIApHAsl W MOJIApHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKOW CBsA3M (OOMEHHBIH M JOHOPHO-
aKLUeNnTopHblil). BomopoaHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas qoJisi BEEeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenknartypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWUYECKUX BEILIECTB,
MPUHAIICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknus. Krmaccudukamuss XUMHUYECKHX — PEaKIUid B
HEOPraHUYECKOM M OPraHUYeCKOil XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH PU XUMHYECKUX PEAKLIMIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIXx (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYeCKOoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMu4ueckoro pasHosecus. [Ipunnun Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
neMmoHcTpanus Tabimi «[lepuoanueckas cucremMa xumudeckux smeMeHToB J[. U.
MenpeneeBay, U3ydyeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOJIOJIEHUE U
OMHMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WMHAWKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
IIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHYECKON PEAKLIUI.

Pacuérurle 3amaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHHEM IMOHITUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxxenne HemeraiuioB B llepuoguyueckor  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHUIIOB,
KHUCJIOPOACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.



Metambl. [lomoxenue mertamioB B llepruoanyeckor CUCTEME XMMHYECKUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUMN.

OO6mue crnocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
W3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOIOJIEHHEe M OIMCAaHHWE JEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

PacuéTtHbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WiM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuétbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEIIECTB UMEET MPUMECH.

X¥MHUs U KN3Hb

Ponp xuMum B 00eCreUYeHHH HKOJOTHYECKOM, IHEPTeTHUYECKON U MHIIEBOMN
0€30MacHOCTH, Pa3BUTHM MeIUIIUHBL. [IOHSITHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYEHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATIOB: BAXKHEUIIHWE CTPOUTEIbHbBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuabl JJs JJEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAJIbHBIC
yIoOpeHwUsI.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIIOJIL30BaHUs MpenapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOIIUXCS
CHCTEMHBIMU JJIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWsi, aHalu3, CHUHTE3, KiacCUpUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JICKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOII, paJMOaKTHBHOCTh, MOJICKYJIA, SHEPTeTUUCCKUI YPOBEHD, BEIIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PH3UUYECKHE BEIMUYUHBI M CIUHHUIIBI X
U3MEPEHHS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JICMCHTBI, BATAMHHBI, 0OMCH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOIAeMbIe, TOILIUBO,
peCypcHl.

TexHOJIOTHS: XUMHUYECKasl MPOMBIIIEHHOCTh, METaUTyprHsi, POU3BOJCTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsS
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKas  MPOMBIILICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IIpernapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
9JICKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MPOrpaMM CpeIHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeaMeTHbIM). HayyHo-meToauueckoil OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpPaMM CpPEAHErO OOLIEro
00pa30BaHUs SBJISIETCA CUCTEMHO-AESTENILHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEIEHBI CIIEYIOIINE COCTABIISIONINE!

OCO3HaHHE OOYYaIOIMMUCS POCCUMCKOW TIpaXAaHCKOW HWAEHTUYHOCTU —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOITPENIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIECHUN JHMYHOCTH HAa OCHOBE
KJIIOYEBBIX LIEHHOCTEN ¥ UCTOPUYECKUX TpaauLUil 6a30BOM HAyKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXcsl PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJaMH POCCHICKOr0o TIpa)XAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U  [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00ydJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEIIBHOM M IPAKTUYECKOW JESITEIbHOCTH
o0y4aromuxcs 1o peanu3aliy NPUHATHIX B 00IECTBE IIEHHOCTEHN, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HaHHUS 00YYaIOIIMMHCS CBOMX KOHCTUTYLHMOHHBIX MPaB U 00S3aHHOCTEMH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSIKY;

IPEJICTaBICHUsS. O COLMAJbHBIX HOPMax M IPaBWJIaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M IO3HABATEJIbHBIX 3a71ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCITMTAHMS:

LIEHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIECAMIO
OTCUYECTBECHHOM XVMMUH;

YB@XEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHS HAYKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUH, KPONOTIUBBIX JKCIHEPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanm3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE M IIOCTYIIKHM CBOHUX TOBAapHUUIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBHI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIofeHHsT TpaBWJI OE30MACHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU EATEIBHOCTH;

IIOHUMAaHUs LEHHOCTH NPAaBWJI HHIMBUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCJEI0BaTENbCKON
JESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/a, B TOM
qHCIie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPYLy, JTIOASIM TPyla U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYaJIbHOW TpPAaCKTOPUU
obpasoBanms, Oymymelr npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0J10rH4ecKOro BOCIMTAHHUSA:

HKOJIOTUYECKU 1IeIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIIHSHUS
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIUATBLHON CPEIbI;

OCO3HAHUS HEOOXOIWMOCTH WCIOJIL30BAHMS JOCTIDKCHUM XUMUU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENpPUATHSA JEUCTBUH, NPHHOCSAIIMX Bpel OKpY)KaroIIen
IPUPOJTHON cpefie, YMEHHS TMPOTHO3UPOBATH HEOIArOMpHUsATHBIC IKOJIOTHUYECKHE
TIOCIIEACTBHSI MPEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIATh UX;

HAJIMYHs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW ¥ COIIMAILHOM
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemoobouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKHY;

NMOHMMAaHUsA CIeNU(UKH XUMUU KaK HayKd, OCO3HaHWs €€ poll B
(GOpMUPOBAHUN PALMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEIOCTHOTO
IpEeJICTaBICHUST 00 OKPYXAlOIIeM MUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoOJIeM COXPaHEHUs
IIPUPOJTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM I COBPEMEHHOM
[MUBWIM3AMK: B €€ TyMaHUCTUYECKOW HAIMPaBIECHHOCTH ¥ Ba)XXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJBTYPbI, PEIICHUHU II00aNbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, IUILECBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICYCHUH YCIOBHIA
YCHENIHOTO TPyAa U OKOJOTUYECKH KOMGBOPTHOW KHU3HU KaKIOTO WICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHONM TPAMOTHOCTH: TIOHHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJB3YEeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



noJiy4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMUXCA JAaHHBIX C IeJbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMHUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUII 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOro mpeamera «XUMHsD Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHHUA,
UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
npoliecc, CUCTeMa, Hay4HbI (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHNE, HAOTIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHUE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YyYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaaenue YHHUBEPCATbLHBIMU yueOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPacCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBBIBATE MOJIETIbHBIC IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (OpMysa, YpaBHEHHUE XHUMUYECKOU
peakuuu — MpH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynIupoBaTh TN U 331a4U UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HWHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THIIOTE3bI IO MPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOJATh 32 XOJI0M
IpoLecca, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111EHNS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW U MPOEKTHOM
NESATEIIbHOCTH, IPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IIPAaKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3INnYHbIX
METO/IOB ITI03HAHMUS.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(opManuu (Hay4HO-
HOIYJISIpHAsl JIUTEpaTypa XHUMHUYECKOIO COJAEp)KAHMS, CIIPaBOYHbIE IOCOOWS,
pecypcel MHTepHeTa), aHAIM3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (popm
IIPE/ICTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATHh PAa3JIMYHBbIC METOJBI MIPH TMOWCKE U
oTOope wuHMOpPMALMK, HEOOXOJAUMOM Uil BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArPaMMBbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHYECKOM HMHpopManueil: NpPUMEHATh MEXNpeAMeTHble (pu3uueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYPbI, HOMEHKIIATYPY:;

UCTIONb30BaTh W TPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMbI B XOJI€ AMAJIOTA W/UITN
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1a49H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJbTaTOB IO3HABATEIBHON EATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHIMOJIHECHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKTa U (pOpMyIHpOBaTH BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM INYTEM COIJIACOBAHUS IO3ULHUN B
xo0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO IO3HABATEIbHYIO
JeSTEIIbHOCTh, OMpeeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aliropuT™M JCHCTBUH TIpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3p(GEeKTUBHBIA CHOCOO MX peHIeHHs C YYETOM IMONIY4YeHHs HOBBIX 3HAHUHM O
BEIIECTBAX U XUMHUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHalIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUsI»
OTPAKAOT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU



npupoAsl, B (QPOPMUPOBAHUU MBIIUIEHUS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAIGHTHOCTb, AJIEKTPOOTPHUILIATEIbBHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHYyTas U COKpaAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOMHBIN CKeNeT, (DYHKIIMOHAJIbHAS TPYIINa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTII€BOJAOPO/IbI,
KUCJIOPOJI U a30TCOAEPKAaIlMe COCIUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3bIK XHWMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JIeKAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHX
SABJICHUH, (PAKTOIOTHUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATETBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJB30BATh COOTBETCTBYIOLIUE IOHATHS MHPU
ONMCAaHHUH COCTABA, CTPOCHMS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHN;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKHWX BEMIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEJIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMIEKHOCTh H3YUCHHBIX
OPTaHUYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojiepKalliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHMS [0
cucrematudeckorr HomeHkiarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHMS OTACJBHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPONUJIEH, AalleTHJICH,
ATWJICHTJINKOJb, TIHIECpUH, (EeHod, (HopManbAeTh, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIF0K034,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHHUSI OMPEIEIATh BHUILI XUMHUYECKOH CBS3U B
OPraHUYECKUX COEAUHEHUSX (OAMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMMIIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAaHOJ, STAHOJ, STUJICHIJIHUKOJIb,
rmiepuH, GEeHo, areTanbJeTh]l, MypaBbUHAsT W YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUTHOYKCYCHAs KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XWMUYECKHX PEaKIHil C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst  (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX TNEPEpadOTKU U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUS 1O XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3YUYECHHUH BEILECTB U
XUMHUYECKUX SIBICHUN (HAOI0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHBIC XWMHWUYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuia MOJIb30BAHUS XUMUYECKOM
NOCYJI0 M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBPAILIEHUs] OPTAaHUUECKUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAaYeCTBEHHbIE PEaKUMUU OPraHUuYeCKHUX
BCIIECTB, JCHATypaIusi OCIIKOB NMPU HArpEeBaHWH, I[BETHHIC PEAKIUU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpalEHUuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEICTABIATH PE3YyIbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpEeICTBa MacCOBOM
uHopmaruu, UuTepHeT u Ipyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITENILHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3/0POBbS M OKPYKAOLIEH MPUPOAHON Cpenbl, OCO3HABATH
OINIACHOCTh BO3JCHUCTBUSI HA YKWBBIE OPTraHU3Mbl OIPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbica mokazatens [IJIK, mosicHaT, Ha mpumepax CrocoObI
YMEHBIICHUSI W MPENOTBPALIECHUS HX BPEIHOrO BO3JACHUCTBUS HA OPTraHU3M
YEJI0BEKa;

JJIs. O0y4YaroUUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpaiinsa aisa 3anucu XuMHYeCKUuX

bopmyi.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SIBICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIIEHUS TPAKTUYECKHUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUH 3JIEMEHT, aToM, H30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAs CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TUNBl XUMHUYECKHX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTUYECKAST JIUCCOLUALMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU AUCCOLMALUM, nepuoanueckud 3akoH [l. M. Menpgeneesa,
3aKOH COXPAaHEHMUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS] SHEPTUU
MpY XMMHYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BbIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHUSI NPUYUHHOCTU U
CUCTEMHOCTH XHMMYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301MaCHOM MCMOJIb30BAHUM BOXKHEHIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHMI BBIABIIATH XapaKTEPHbIE MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHUS MHPU
ONMCaHUHM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypPaBHCHUN  XUMHUYECKUX  PEAKIIHH,
cucrteMatuyeckyto HomeHkiaatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, yrJieKUCIbIi ras, aMMHak, TamiéHas
U3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs CO/lA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEEISITh BAJICHTHOCTh U CTETICHh OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COEAUMHEHUSIX PA3JIUYHOTO COCTaBa, BUJ XUMHUUYECKOM
CBs3M (KOBaJE€HTHAsl, MOHHASI, METAJUINYECKAsl, BOJOPO/IHAS) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAas, MOJIEKYJspHasi,
MOHHAs, METAJJINYECKAas), XapaKTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIMHCHUM;

c(hOpMUPOBAHHOCTH YMEHHUM yYCTaHaBIIMBAaTh NPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIHIECTB MO HMX COCTaBYy K OMNpEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEpHBIC TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOAUIECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »3JeMeHToB 1-4 mnepuonoB Ilepuonnueckoil cucreMbl
xumudeckux smemeHToB [I. M. MenpgeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTanm, «IHEPTrEeTHUYECKUE YPOBHU, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCIUHEHHI
10 IepuoaaM U rpynnam llepuonnueckon cucremMel XMMUYECKUX 3i1eMeHTOB [I. U.
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIIMH I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCIIEHUS JIEMEHTOB, 00paTUMOCTU
pEeaKlnH, yYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABISATH YPABHEHHS PEAKIMA Pa3TUIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMA HOHHOTO 0OMEHa, yUNUThIBAs
YCJIOBHSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh yYMEHHH  PpAaCKpbIBaTh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJICHUS AJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuum Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUsS] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIIUAMAX U
AKOJIOTHYECKUX MPOOIEMaxX XHMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUN ra3oB
IpU XMMHYECKUX PEaKIUSAX, MAacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIIOBOTO 3¢ (}EeKTa peakiiuid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCCh
BEIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJia MOJIb30BAHUS XUMUYECKOM
MOCYJIO W J1TabopaTOpHBIM O0OpYTOBaHWEM, a TaK)Ke MpaBuiIa OOpaImieHus ¢
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHCHHUIO J1a0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalM3aTopa,
ONpPE/CIICHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAIHLHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiud MOHHOTO0 OOMEHa, KayeCTBEHHbIC peakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIONIUX pEaKmuii W (HOPMYJIUPOBATh BBIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEeICcTBa MacCOBOM
KOMMYHUKaruu, IHTepHeT u ApyTux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IENSIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BEUIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHUS WU
MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATh 3HaHHSA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TMO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUIM;

JUIS  CIIETIBIX M CJHAa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHur JI. bpaiinsa mis 3anucu XuMHYeCKUuX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHble yraeBOAOPOABl — aJTKaHbI 2
59 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 1
aJIKa/INeHbI, aJIKUHBI
2.3 Apomatnyeckue yrieBogopo bl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 1
ux nepepadoTka
Hroro no pazueny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. denon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrineBoasl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Hroro no pazueny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbBIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
Wroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Meraist 6
2.2 Hemeraminl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
' BEILIECTB
Hroro no pazueny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
No Koym4decTBO yacoB JlaTta Jlomaiun
DJIeKTPOHHBbIE HU(POBHIE
n/  Tema ypoka Bcer Konrpoasn = Ilpakruyeck  M3y4eHH ee
o0pa3oBaTe/bHbIE PeCypChbl

n 0 bIe padoThI ne padboTsbl b 3ajaHHue
[Ipenmer
OPraHUYeCKOu m.l,
XUMHH, €€ https://resh.edu.ru/subject/lesson/6149/start/ TECTOBLIC

1 06.09.20
BO3HHMKHOBEHHUE, 23 170388/ 3a7aHus
pa3BHUTHE U Hac. 7
3HAYCHHE
Teopus crpoeHus
OpraHu4YeCKUX -
coenuHeHu A. M. https://resh.edu.ru/subject/lesson/6149/start/ 7
BVITenOBa. of 1 13.09.20 170388/ BOITPOCHI
YyTIeposa, 23 Hac. 12
OCHOBHBIC
TTOJIOKEHUS
IIpencrasnenue o
Kiaccuukanmum
OpTraHUYECKUX
BEIIECTB.
Howmenkmnarypa https://resh.edu.ru/subject/lesson/6149/start/ m.4, 6, Ne
1 20.09.20

(cucTemaTudeckas) 23 170388/ SHac. 24
U TPUBUAJIBHBIC
Ha3BaHUs
OpraHUYECKUX
BEIIECTB
AJIKaHBI: COCTaB U 1 https://resh.edu.ru/subject/lesson/6151/start/ m. 7,8, Ne



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/

CTpOCHHE, 27.09.20 = 149993/ 4nac. 33
TOMOJIOTHYECKHUI 23
pan
Meran u 3TaH —
npocTeuime https://resh.edu.ru/subject/lesson/6151/start/ m.9, Ne 5
5 04.10.20
MpEeACTaBUTENN 23 149993/ Hac. 41
AJIKAHOB
.10,
AJIKeHBI: cOCTaB U https://resh.edu.ru/subject/lesson/5412/start/ TECTOBLIC
6 Ny 11.10.20
CTpOEHHE, CBOMCTBA 212563/ 3aJ1aHUs
23
Ha c. 48
OTUJIEH U IPONUJIEH
— npocTenime https://resh.edu.ru/subject/lesson/5412/start/ m.11, Ne5
7 18.10.20
[pEeACTaBUTEIN 93 212563/ Ha c.54
AJIKEHOB
[IpakTnueckas
paGora N 1. https://resh.edu.ru/subject/lesson/5412/start/
8 lonyuerue 95 .10.20 ps://resh.edu.ru/subject/lesson star 012
212563/
STHJICHA U U3yYCHHE 23
€0 CBOMCTB»
AJKaIueHsl.
byranuen-1,3 u
MeTmi0yTaauen-1,3. https://resh.edu.ru/subject/lesson/5412/start/ m.13, Ne4
9 08.11.20
[lonyuenne 23 212563/ c.59
CHUHTCTHUUYCCKOI'O
KaydyKa U pe3HHbI
A : .14, Ne5
JIKHHDI: cOCTAB H https://resh.edu.ru/subject/lesson/5412/start/ 1
10 0COOEHHOCTH 15.11.20 c.64,
212563/
CTpOEHUS, 23 3agaya 6



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

TOMOJIOTHUECKUI
psan. AueTuneH —
MPOCTEUIIINAI
MPECTaBUTEND
AJIKKHOB

Ha c. 65

Bruucnenusa no

YpaBHEHUIO https://resh.edu.ru/subject/lesson/5412/start/ No7 na
11 . 22.11.20
XUMHYECKON 23 212563/ .65
peakiuu
ApeHbl: O€H301 U 15
. m.15,
12 TOJYOJL. 99.11.20 https://resh.edu.ru/subject/lesson/4775/start/ saaua 4
ToxcnIHOCTH 150494/
23 Ha c. 70
apeHOB
I'enernueckas cBI3b
YTJIEBOJOPOOB, https://resh.edu.ru/subject/lesson/6148/start/ m.16, Ne
13 06.12.20
MPUHAICKAINX K 23 170461/ 3mac.75
pa3IMYHBIM KJlaccam
IIpuponusie
NUCTOYHUKHN
YTJIEBOJOPOOB:
14 IIPUPOJHBIN ra3 u 13.12.20 https://resh.edu.ru/subject/lesson/6148/start/ w17
MOMyTHBIE 23 170461/
He(TSHBIC Ta3HI,
He(Th ¥ MPOTYKTHI
e€ mepepaboTKu
[Ipuponusie .18,
15 HCTOYHUKHU 90.12.20 https://resh.edu.ru/subject/lesson/6148/start/ TECTOBOE
YIIJIEBOJOPOIOB: 23 170461/ 3a7aHue
MPUPOAHBIN a3 u Ha c.87



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

MOy THBIC
He(TSHBIC Ta3HbI,
He(Th W MPOTYKTHI
e€ mepepaboTKu

KonTtponbHas
16 paborta mo pazueny 27.12.20
«YTIeBOAOPOAB» 23
[Ipenenbubie
OJIHOATOMHBIE . m.19,20,
https://resh.edu.ru/subject/lesson/4769/start/
17 CIUPTHI: METAHOJ U 17.01.20 150550/ Ne 5 ana
sTanoi. Bogopoanas 24 c.98
CBSI3b
MHoroa'TOMHHe https://resh.edu.ru/subject/I /4769/start/ .21, Ned
18 CIIUPTHI: 94.01.20 158;;5(;/65 .edu.ru/subject/lesson star N
OTUIJICHIJIUKOJIb U 24 1 0 4
TIULIEPUH
DeHO: CTpOEHUE
MOJIEKYIIBI, w22
19 (I)I/ISI/I‘-IeCII((I/Ie u 31.01.20 T;g;/?r/esh.edu.ru/sub|ect/Iesson/5727/start/ sanaua 8
RAMIRCCIHE 24 = nac. 110
CBOIICTBa,
pUMEHEHUE
gﬂbﬂemm: https:/resh.edu.rusubject/lesson/d776/start. | "
20 OpMaNIbJICTH/I U 07.02.20 ps://resh.edu.ru/subject/lesson star No6 1a .
aleTanbIaeru. 150604/
24 115
AneTon
O 25,26,
AAHOOCHOBHEIC https://resh.edu.ru/subject/lesson/5952/start/ 1
21 IpeJienbHbIE 14.02.20 Ne5 Hac.
150631/
KapOOHOBBIE 24 130



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

KHCIIOTBI:
MypaBbUHas U
YKCYyCHasI

22

[IpakTnueckas
pabota No 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

21.02.20
24

n.27

23

CreapuHoBas u
OJICMHOBAs1 KHUCJIOTHI,
KaK MpeCTaBUTENIN
BBICIIIUX
KapOOHOBBIX KUCIIOT

28.02.20
24

https://resh.edu.ru/subject/lesson/5952/start/
150631/

m.28

24

Mpgbia kak conu
BBICIIIHX
KapOOHOBBIX KUCIIOT,
HUX MOIOIIIEe
NIEUCTBUE

06.03.20
24

https://resh.edu.ru/subject/lesson/5952/start/
150631/

.29

25

CrnoxHble 3¢upbl
KaK MPOU3BO/IHbIC
KapOOHOBBIX KUCIOT.
I'maponns cnoxHBIX

3¢upoB

13.03.20
24

https://resh.edu.ru/subject/lesson/5952/start/
150631/

.30

26

Kupsl: runponus,
pUMCHEHHE,
Ouonoruyeckas poib
KHPOB

20.03.20
24

https://resh.edu.ru/subject/lesson/5952/start/
150631/

.30,
3aga4da 9
Ha c.145

27

YrieBodsl: COCTaB,
KIIacCH(pUKAIHUS.
Baxueiiiine

03.04.20
24

https://resh.edu.ru/subject/lesson/6150/start/
150687/

n.31,32



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
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https://resh.edu.ru/subject/lesson/6150/start/150687/

MMpEaACTaBUTCIIN:
TJII0KO3a, PpyKTO3a,
caxapo3a

Kpaxman n
LEJUII0JIO3a KaK

https://resh.edu.ru/subject/lesson/5413/start/

28 10.04.20 33
[PUPOAHBIE 24 150714/ 1
MTOJTMMEPHI
KoHnTponbHas
paborta mo pazueny

29 «Kucnopozaconepxa 17.04.20
Iie OPraHUYECKHE 24
COEIUHEHUS

. .36,
AMUHBL: METUIAMUAH https://resh.edu.ru/subject/lesson/4743/start/
30 S 24.04.20 150742/ 3amayda 6
24 Hac.173
AMHUHOKHUCIIOTHI KaK
amdoTepHbIe
OPraHUYECKUE https://resh.edu.ru/subject/lesson/4743/start/ m.37, Ne2

31 08.05.20
COE€IUHEHHS, UX ” 150742/ Hac. 177
OHOJIOTHYECKOE
3Hadenue. IlenTuasl
Bbenkn xak m.38,
MIPUPOIHBIE https://resh.edu.ru/subject/lesson/4743/start/ TECTOBBIE

32 15.05.20
BBICOKOMOJIEKYIISIPH 24 150742/ 3a7aHue
b€ COEIUHEHUS Ha c.183
OCHOBHBIE TOHATHUA

33 XUMUHU 99 05.20 https://resh.edu.ru/subject/lesson/6296/start/ 139
BBICOKOMOJIEKYJISIPH o4 212589/

BIX COCTMHCHUN



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
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https://resh.edu.ru/subject/lesson/6296/start/212589/

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPH
BIX COCTUHEHUH.
IInacTmaccsr,
Kay4yKH, BOJIOKHA

29.05.20
24

https://resh.edu.ru/subject/lesson/4777/start/
170536/

145,46

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOIT'PAMME

34



https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KIIACC

Ne
n/
I

Tema ypoka

KoanuecTBo 4acoB

Bcer  KoHTpoJbH

0 ble padoThI

IIpakTHyec
KHe padoThl

Jara
H3y4YeHH
|

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

Jlomaiun
ee
3aJlaHue

XUMUYECKUI
DJIEMEHT. ATOM.
OneKTpoHHas
KOH(HUTypanus
aTOMOB

06.09.20
23

https://resh.edu.ru/subject/lesson/6479/start/

m.1

[lepuonnueckuii
3aKOH U
[Iepronnueckas
CHUCTEMa XUMMUYECKUX
anemenToB 1. U.
MeHnpaeneeBa, X CBA3b
C COBPEMEHHOI
TEOpUEH CTPOEHUS
aTOMOB

13.09.20
23

https://resh.edu.ru/subject/lesson/6332/start/

m.3,
TECTOBOE
3aJaHue
Hac.15

3aKOHOMEPHOCTH
W3MCEHEHHS CBOMCTB
XHUMHYSCKHIX
9JIEMEHTOB U UX
COE€IUHEHMH I10
CpyIIaM U MEePUOIAM.
3HaueHHue
MEepPUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHYSCKHIX

20.09.20
23

https://resh.edu.ru/subject/lesson/6332/start/

m.4,5



https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/6332/start/

anemenToB J[.1.
Menneneena B
pPa3BUTHHU HAYKH

BaneHTHOCTE.
DNEeKTPOOTPULIATENBH
octb. CTenieHb
okucienus. Bemntectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOECHUSA

https://resh.edu.ru/subject/lesson/6332/start/

.6

CrtpoeHue BeniecTsa.
Xumudeckas CBI3b, €€
BU/IbI; MEXaHU3MBI
o0pazoBaHUs
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

27.09.20
23

https://resh.edu.ru/subject/lesson/5911/start/

n.7

ITonsrue o
JIUCTIEPCHBIX
cucreMax. MIcTuHHBIE
1 KOJIJIOUIHBIE
pactBopbl. MaccoBast
JOJIsI BEUIECTBA B
pactBope

04.10.20
23

https://resh.edu.ru/subject/lesson/4939/start/
151134/

n.7

Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIIMHECHMH.
I"'eneTnueckas CBA3b
HEOPTraHUYECKHUX

11.10.20
23

https://resh.edu.ru/subject/lesson/4960/start/
151374/

m.8



https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/5911/start/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/

BCIICCTB, Pa3JIMYHbIX
KJIaCCOB

Knaccudukanus
XAMHUYECKHUX peaKui
B HEOPraHUYECKON U
OPraHU4eCKON XUMHH.
3aKOH COXpaHEHHUs
MaccChl BEIECTB;
3aKOH COXPAaHEHUS U
IIpEBpAILCHUS
SHEPTUH MpU
XUMUYECKHUX
peaKumsax

18.10.20
23

https://resh.edu.ru/subject/lesson/4938/start/
151107/

n.9

CKOpOCTh peakiuu.
OO6paTtuMbIe peaKIv.
XumMu4eckoe
paBHOBECHE

25.10.20
23

https://resh.edu.ru/subject/lesson/4960/start/
151374/

n.10

10

[IpakTrueckas pabota
No 1. «Bnusiaue
pa3IuuHbIX (paKTOpOB
Ha CKOPOCTh
XUMHUYECKOU
peaKuum»

08.11.20
23

m.11

11

DIIEKTPOIUTHYECKAS
JUCCOLIMAIIHS.
ITonsatue o
BOJOPOJHOM
nokazarene (pH)
pactBopa. Peakiuu

15.11.20
23

https://resh.edu.ru/subject/lesson/5912/start/
92791/

m.12



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/

MOHHOI'0 OOMeHa.
I'maponuz
OpPTaHHYCCKHUX U
HEOPTaHWYECKUX
BEILIECTB

12

OKHCIIMTENIBHO-
BOCCTAHOBUTEJILHBIE
peakmuu. [lonstue 06
3JIEKTPOJIN3E
pacIiaBoB U
pacTBOPOB COJIEH

22.11.20
23

https://resh.edu.ru/subject/lesson/3523/start/
151161/

n.13

13

KontponbHas padota
o pazzeny
«Teopernueckue
OCHOBBI XUMUU»

29.11.20
23

14

Mertamisl, ux
MOJIO)KEHHE B
ITepuoanueckoit
CHCTEME XMMHYECKUX
anemenToB 1. 1.
MenpaeneeBa u
0COOEHHOCTHU
CTPOEHHUSI ATOMOB.
Oo6mue ¢pusznueckue
CBOMCTBa METAIJIOB

06.12.20
23

https://resh.edu.ru/subject/lesson/3493/start/
151213/

n.14

15

CnnaBbl METaIIOB.
DNEKTPOXUMHUYECKUN
AL HaIpsKECHUN
METAJIJIOB

13.12.20
23

https://resh.edu.ru/subject/lesson/3493/start/
151213/

m.15



https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/

XUMHYECKUE
CBOMCTBA Ba)KHEUIIINX
MeTaJuIoB (HATPH,

https://resh.edu.ru/subject/lesson/5814/start/

16 20.12.20 .16
KaJTHH, KaJIbIUiH, 23 151239/ .
MarHui, aIlOMUHUN) U
UX COCOUHEHUN
XuMHeckie https://resh.edu.ru/subject/lesson/3534/start/

17 CBOWMCTBA XpoMa, MEIn 27.12.20 S = I m18

. 151266/
1A UX COEIUHEHUN 23
XUMHYECKHE

18 CBOMCTBA IIMHKA, 17.01.20 https://resh.edu.ru/subject/lesson/3534/start/ 119

JKeJie3a M UX 24 151266/

COECTMHEHNN

[IpakTuyeckas pabora

Ne 2. "Pemienue .
https://resh.edu.ru/subject/lesson/3534/start/

19 JKCIIEPUMEHTAIIBHBIX 24.01.20 .20

151266/
3amay 1o TeMe 24
«Metamiasl»"
Hewmerannel, ux
IIOJI0KEHHE B
[lepronnueckon
20 CHCTEME XMMHYECKHUX 31.01.20 https://resh.edu.ru/subject/lesson/5939/start/ 1ol
snemenToB JI. W. 151320/
24
Menneneena u
0COOEHHOCTH
CTPOCHHUSI aTOMOB
Pusriccie croHCTB https://resh.edu.ru/subject/lesson/5939/start/
21 | HeMeTamIoB. 07.02.20 5. TESN. eCU. TUSUb] m.22
151320/
Annorponus 24



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
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https://resh.edu.ru/subject/lesson/5939/start/151320/

HEMEeTaJIOB (Ha
npuMepe KUciaopoa,
cepsl, hocdopa u
yriieposia)

XUMUYECKHUE
CBOICTBA r'aJIOr€HOB,

https://resh.edu.ru/subject/lesson/5913/start/

22 CepbI 1 uX ;3.02.20 151347/ m.23
COCOUHCHUI
XUMUYECKUE
93 CBOMCTBA a30Ta, 21.02.20 https://resh.edu.ru/subject/lesson/5913/start/ 05
docodpa u ux o4 151347/
COCOUHCHUI
XUMUYECKHUE
24 CBOICTBA yIJjiepoa, 28.02.20 https://resh.edu.ru/subject/lesson/5913/start/ 126
KPEMHHUS U ‘IJ/IX 24 151347/
COCINHCHUUA
[Ipumenenue
o5 BaKHEHIIINX 06.03.20 https://resh.edu.ru/subject/lesson/5913/start/ 07
HeMeTaJIJIO]i U UX 24 151347/
COCINHCHUUN
0O0001eHNEe 1
CUCTCMaTHu3al s
3HAHUH 10 TeMe
«HemeTamis». .
26 BLIMHCICHHS [0 13.03.20 https://resh.edu.ru/subject/lesson/5913/start/ 198
151347/
YPaBHEHUSAM 24

XUMHYECKHUX PeaKIui
Y TEPMOXUMHYECKUE
pacdEThl



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
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https://resh.edu.ru/subject/lesson/5913/start/151347/

27

[IpakTuyeckas pabora
Ne 3. «Pemenue
AKCTIEPUMEHTATBHBIX
3a7a4 10 TeME
"Hemeramnsr"»

20.03.20
24

https://resh.edu.ru/subject/lesson/4960/start/
151374/

.29

28

KonTtponbHas pabora
o TeMaM «MeTaJuIbD)
n «Hemertamie»

03.04.20
24

https://resh.edu.ru/subject/lesson/4960/start/
151374/

.30

29

Heoprannueckue u
OpraHUYEeCKHE
KHCIIOTBL.
Heopranuueckue u
OpraHHyYecKue
OCHOBaHUS

10.04.20
24

https://resh.edu.ru/subject/lesson/4960/start/
151374/

.32

30

AmodorepHble
HEOPTraHUYECKUE U
OpTraHUYECKHE
COCIMHEHHUS.
I'eneTmueckas CBA3b
HEOPTaHWYECKHUX U
OpraHUYECKUX
BCIICCTB

17.04.20
24

https://resh.edu.ru/subject/lesson/4960/start/
151374/

n.33

31

Ponp xummu B
obecrnieueHN
9KOJIOTHYCSCKOH,
SHEPreTUYECKON U
MMUIIEBOU
0e30IacHOCTH,
Pa3BUTHH MEIUITTHBI

24.04.20
24

https://resh.edu.ru/subject/lesson/3504/start/
151485/

m.34



https://resh.edu.ru/subject/lesson/4960/start/151374/
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[IpencraBnenus 06
00X HAYyYHBIX
32 NPUHITATIAX 1 08.05.20 https://resh.edu.ru/subject/lesson/3504/start/ 135
MPOMBIIIIEHHOTO 24 151485/
MOJTYYCHUS
BaXKHEUIINX BEIIECTB
Hesosex b itpe https://resh.edu.ru/subject/lesson/3504/start/
33 Bemects i 1 15.05.20 BS.TESN. ECL.ALSLR) 0 .36
151485/
MaTepHaoB 24
34 XHUMHUS U 300POBbE 1 99 05.20 https://resh.edu.ru/subject/lesson/3504/start/ 138
YeJ0BeKa 151485/
24
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCTBO

«3marensctBo «lIpocBemenre»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

A.M.Panenxuit Xumus. JuaakTudeckuii MaTepuain

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/
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