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IHOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XUMUUM Ha YPOBHE CpEIHETO OOIIero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@enepaunn», TpeOOBAHUI K pe3yJbTaTaM OCBOEHUS
denepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpEAHEro o0Iero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B  DeAepalibHOM  TOCYAAPCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yuebHOoro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3zanusx Poccuiickoii
depneparuu, peau3yOMKUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTpaMMbl, U
OCHOBHBIX TOJOXEHUM «CTpaTerun pa3BUTUSL BocnHUTaHUs B Poccuiickoit
deneparuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOTrpaMMBbI MO XUMHUHU, K OIMPEACICHUIO
oO1elt ctpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTHSA 00ydarouXcsl CpeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTABHIIU
koHuentyanbHble nojoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
colepKaHus, PE3yJbTaTOB OOydYeHHUS W TPeOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpPraHu3aliy, SBJSIETCS HEOTHEMJIIEMOM YacThl0 HX
oOpazoBaHHOCTU. (OHO CIYXUT 3aBEPIIAIOLIMM HTAllOM peajlh3aldd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. ODTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUSI MUPOBO33PEHUSI U OOIIEH KyJIbTYpPhl
YeJIoBeKa, a TAaKXKe OKOJOIMYEeCKHM OOOCHOBAHHOIO OTHOUIEHHUS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaroumxcsi Ha ypoBHE CpeJlHero o0uiero oopa3oBaHusl CpeACTBAMU y4eOHOTO
npeamMera «XHUMHS», COJIEpKAHHE U TIOCTPOCHHE KOTOPOro OIpeeieHbl B
nporpaMme 10 XUMHUH C YYETOM CHeNU(PUKA HAYKH XUMUAH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW >KM3HHM OOIIECTBA, a TakkKe C y4ETOM
o0lmux 1eJed W TNPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeiHero oouero odpazoBanus B Poccuiickoit deneparui.

XUMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO0 POJb B
COBPEMEHHOM IMBHWIM3AIMHU, B CO3/JaHWM HOBOW 0a3bl MaTepUanbHON KYyJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHHUE PAIMOHATIBHOTO HAYYHOT'O MBIILICHUS,
B CO3/IaHME LEJIOCTHOIO MPEJCTaBICHUA 00 OKpPYXaloleM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpoe (OPMUPYETCS B XMMHUU Ha OCHOBE TMOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOUIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHEM BEUIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU O0JACTSIMU MPUMEHEHHUS.



TecHO B3aUMOAECUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTajia
HEOThEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO
TpyJa W JKM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHas XHMMHsI Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMM HallpaBlieHA HAa peEUIeHue
IJI00ANBbHBIX TPOOJIEM YCTOMYHMBOTO pa3BUTHSA 4YEJIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTUYECKONU 0€30MaCHOCTH U OXPaHbI 3/I0POBbSL.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLUUIIAMH CPEIHEro OOLIEro
oOpazoBaHus cojiepxkanue npeamera «Xumus» (10-11 knaccel, 6a30BbI ypOBEHb
U3Y4YECHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcsi, HEOOXOJIMMYIO MM JJiS BBIPAOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIKYEHHS B JKU3Hb COLIMYMa, NPOJOJLKCHUS
o0pa30BaHMs B PAa3NUYHBIX 00IACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  npeaMera  «XuMus» SBISIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xumusi» U «OOmAas M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJE€P>KAHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUU MO HEOPraHWYECKOW XUMHU (C BKJIIOYEHHUEM 3HAHUHN U3 OOLIEH XUMHH) U
Oprannyeckon xumuu. GopMHUpOBaHUE NAHHOM CHUCTEMBI 3HAHUM IIPU HU3YUYEHUHU
npeaMera oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEILECTB HA OCHOBE OOILIMX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa cogepxaHusi KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHu4eckas XUMUs» cPopMUpOBaHA B MpOrpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TOJAXOJa K U3YYEHUIO Yy4YeOHOro wmarepuaisa U oOOyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM Ha  ONpeleIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypc€ OPraHM4YEeCKOW XHMMHUHU BELIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOECHHUSI OPTraHUYECKUX
COCAMHEHUI, a TAaKK€ HAa YPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
npeACTaBIeHU O CTpoeHuH BemlecTB. CBefeHUs 00 H3ydYaeMbIX B Kypce
BELECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COCIUHEHUW. B Kypce OpraHM4eckol XWMHUHU IOJIyYarOT pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC
IPEICTABICHUS] O XUMUYECKON CBA3M, KIAaCCU(UKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOECHUSA, O XMMUYECKOW PEAKIIUH.

[Tonq HOBBIM yrioM 3peHusi B mpeameTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3y4YEHHBbIH HAa YpPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUYECKUI MaTepualnl M (PaKTOJIOTMYECKHE CBEICHHUS O BEUIECTBAX H
XUMHUYECKON peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIias M HeopraHuyeckas
XUMHS» 00ydYaromMMcsl TMPEeAOCTaBIseTCS BO3MOXKHOCTb OCO3HATh 3HAUYEHHE
NEPUOJUYECKOTrO 3aKOHA C OOILIETEOPETUYECKUX W METOAOJOTMYECKUX MO3ULIUMN,
ry0Xe TMOHATh HCTOPUYECKOE U3MEHEHHE (QPYHKUMHA 3TOro 3aKkoHa — OT



006001aromei 10 0ObICHSIOMIEH U TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHH, a TAK)KE€ O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpoTeKaHus jomnonHsercs B Kypcax 10 m 11 kiaccoB
JIIEMEHTAMHU COJEPKAHMSI, HMEIOIIMMHU KYJBTYPOJOTHYECKU W IPUKIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3UM XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJjib B IO3HABATEIbHON W MPaKTUYECKOU
JEeSITEIbHOCTH 4YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHIO YBaXEHHS K IMPOLECCY
TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX IMPUIIOKEHUN XUMHUH, TOMOTaIOT
BBIIIYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(OpPMALUIO U
OPUMEHATh €€ U1 TONOJHEHUsS 3HaHUM, pELlIEHUS WHTEUIEKTYaJIbHbIX U
HKCIEPUMEHTAIbHBIX MCCIEA0BAaTENbCKUX 3a/1ad. B 1enom conepkanue yueOHOro
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHs] OPUEHTHUPOBAHO  Ha
(dopMupoBaHre y OOy4YarOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
¢unocockux uaed, TaKMX Kak: MaTepUalbHOE EIMHCTBO HEOPTraHHMYECKOro U
OpPraHMYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIEpUMEHTA U
pelieHusl MPOTHUBOPEYMH MEXKJIy HOBbIMU (akTaMu M TEOPETUYECKUMHU
IPEANOChUIKAMH, OCO3HAHNUE POJIM XMMUHU B PELIEHUU 3KOJOTHYECKUX IpodieMm, a
Takxke npoliemM cOepekeHusl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUNA ¥ MaTepHaOB.

B nmmaHe pemenus 3agad  BOCHUTAaHUS, pPa3BUTUA H  COLUANIM3aLUU
oOyJarouuxcsi OPUHATBIE NPOrPaMMOM MO XHMHHM HOJIXOJbl K OINPEAEICHUIO
COJIep’KaHUsl M TOCTPOCHUS TNpeaMeTa IpeaycMaTpuBalOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4e€OHBIX JEHCTBUN, HUMEIIMX 0a30BOe 3HAYCHUE A
pa3IMYHBIX BHUJAOB JESATEIBHOCTU: pEIIEHUs NpoOsieM, TMOWUCKA, aHaau3a M
00paboTKu nH(pOpMaLK, HEOOXOJUMBIX AJIs IPUOOPETEHUS ONbITA MPAKTUIECKON
U HCCIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke mnpenojnaBaHHs XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOLIETro
oOpa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COZIEpKATEJIbHON XApaKTEPUCTUKU I€JIe HW3Y4YeHUs IpPeIMETa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIIMOHHO NpHU3HAETCA (POPMUPOBAHUE OCHOB
XMMUYECKON HAyKH Kak 0O0JAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEeATENbHOCTH YE€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHHUSI TAKOM MOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeaMeTa SIBISIETCS BIIOJIHE ONPaB/IaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMM LIETISIMU U3YyYEHHUs IpeaAMETa
«Xumusi» Ha 6a30BoM ypoBHE (10 —11 ki1.) sABASIOTCS:

e (QopMupoBaHuE CHCTEMbl XHMHUYECKHX 3HAHMWA KaK BaKHEUIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAy4YHOM KapTUHBI MHMpA, B OCHOBE KOTOPOH
JeXaT KIIYeBbIe MOHATHA, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPHH XHUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOr0 XapakTepa, 03HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHHE U pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUud, HEOOXOIUMBIX [UIsi MPHOOpEeTeHUs
YMEHUH OpUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SBJICHUM,
UMEIOIINX MECTO B NMPUPOJE, B IPAKTUUECKON U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIHLHOCTH, CBA3AHHBIX C HAOIIOJACHUEM
U OOBSCHEHHEM XHMHUYECKOrO »SKCIEPUMEHTa, COOJIOJIEHUEM MPaBHUII
6e30macHOro 0OpaIIeHus: ¢ BEMIECTBAMH.

Hapsiny ¢ atumMm, coaeprkaTenbHas XapakTepUCTUKA LENel U 3aa4 U3y4eHUsI
npeaMeTa B MporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHUCTEME CpenHero obuiero oopasoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblIed cTeneHu OTAaércs  MpeArnoYTeHHE
IPAaKTUYECKOM KOMIIOHEHTE COJep)KaHUd OOydeHHus, OPHEHTUPOBAHHOM Ha
NOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alyy, BIAJCIOLIEr0 HE
HaOOpOM 3HaHUM, a (YHKIUOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMU aKTUBHOTO IMOJIyY€HUs 3HAHUN U NMPUMEHEHUS UX B pealbHON >KU3HU
IUI peLIeHMs] IPAKTUUECKUX 3a/1a4.

B cBsa3u ¢ 3TUM Tpu U3YYEHHH TMpeAMeTa «XUMUsS» JTOMUHHUpYIOIIee
3HaYeHUE MPUOOPETAIOT TaKKe IIeNId U 3a7auu, KaK:

ajanrtauus o0y4yarouMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMUpOBaHHE  UHTEIUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM;

(¢opMupoBaHue y OOyyaroUMXCs KJIHOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETECHIINI), UMEIOUINX YHUBEPCAIbHOE 3HAYCHHWE ISl Pa3IuYHBIX BHUIOB
NS TeNIbHOCTH: pelieHusl nmpo0jeM, oUCKa, aHalinu3a U 00paboTKu MH(pOpMAIH,
HEOOXOJUMBIX JJil TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BaXHOE€ MECTO B II03HAaHUM XHMMHMHM, a TaKXKe I OLEHKU C [O3ULUN
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB W XUMHUYECKUX
IPOLIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPELy;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00yYaroIIMXCsl: CHOCOOHOCTH CaMOCTOSATEIBLHO IPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBUHU C )KH3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIONCKA W aHain3a y4eOHOU U
HAYYHO-TIOMYJISIPHONU MHGOPMAIIMN XUMUYECKOTO COJIEP>KaHMUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOLIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOIIOJaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIC
0COOEHHO HEOOXOAWMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUU W TIPOBEICHUU
XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydaroumxcss YOeXIEHHOCTH B T'yMaHUCTHYECKOH
HApPaBIEHHOCTH XWMHUH, €€ BAXKHON POJM B pEHICHHH TI00aIbHBIX MpoOsieM
PaIMOHAIIBHOTO MPUPOIONOIB30BAHUS, TTOTIOJHEHUS YHEPTETHUCCKUX PECYPCOB H
COXPAaHEHHUs NPHUPOJHOTO PABHOBECHUS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOro
OTHOUIEHUS K MPUPOJE M CBOEMY 3JI0POBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWKW IS TPHHATHS TPAMOTHBIX PEIICHHH B
CUTYaIMIX, CBA3aHHBIX C XUMHUYCCKUMU SIBICHUSIMHU.

B yuebHoM mmane cpeaHero oOmiero o0Opa3oBaHUS TPEAMET «XHUMHUS
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeIMeTHON o0nacTu «EcTecTBeHHO-HAay4UHbIE
IPEIMETHD».

Oo01iee 9rcIo 4acoB, OTBEIEHHBIX I U3YUYEHHUS] XUMHUHU, HA 0a30BOM YPOBHE
cpeaHero ooOmiero odpazoBanus, cocraBiseT 68 vyacoB: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 knacce — 34 yaca (1 gac B Heneio).



COJAEP KXAHUE OBYYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHHU

[Ipenmer oprannyeckoi XuMHM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MAaTepUaliOB. Teopusi CTPOEHUS OPraHUYECKHUX
coenunennii A. M. bBytnepoBa, e€ ocHOBHBIE MoJ0keHUsI. CTPYKTYpHBIE (POPMYIIBI
OpraHMYeCcKUX BemecTB. [omomnorusi, wu3zoMepus. XuMHUYECKas CBs3b B
OPTraHUYECKUX COCIMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenune o kiaccupukaluu OpraHMdeckux BemlecTB. Homenkiarypa
OpPraHMYeCKUX COEJUHEHHMI (CUCTeMaTH4ecKas) W TPUBHAIIbHBIE Ha3BaHUSA
BAKHEUIINX MPEACTABUTENIEN KIIACCOB OPTAaHUYECKUX BEILIECTB.

DKCIepUMEHTAIbHbIE METOJIbl M3Yy4YEHHUs BEIIECTB U UX IMPEBpaIlCHUI:
O03HAKOMJIEHHWE C 00pa3laMy OpPraHMYECKHUX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, MOJICJTUPOBAHNE MOJIEKYJl OpPTraHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
Ipy HarpeBaHuu (IU1aBjieHUe, OOyIJIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUU psAa. MeTaH M 3TaH —
MPOCTEUIINE TPECTABUTENN aJIKAaHOB: (U3MUECKHE M XUMHUYECKHUE CBONCTBA
(peakuuu 3aMelieHUus] U TOPEHHMs), HAXOXKIACHHWE B TPUPOJIC, IOJYYECHUE U
pUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psil. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN aJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpaTalluM, OKUCICHHUS U
MOJIMMEPHU3ALINH), TTIOTYUYCHHE U MIPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MetunOytamueH-1,3: cTpoeHue, BaKHEWIIHE
XUMHYECKHE CBOMCTBA (peakuus nonuMmepusanuu). [lomydeHne CHHTETUYECKOTO
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUMN psll. AIICTUIICH
— TMPOCTEUIINIA TPEICTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (U3UYECKUE W
XUMUYECKHUE CBOMCTBA (peakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATALIIH,
TOpEHHUs ), TIOTyUYCHHE U PUMEHEHHUE.

Apensl. ben3oin: coctaB, cTpoeHue, (pU3NYECKHME U XMMUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U NIPUMEHEHUE. 10yon:
cocmae, cmpoeHue, uzuuecKkue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue u npumereHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBSA3b MEXJy YIVIEBOJOPOJAMH, NPUHALICKALIUMU K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHUKHM YriaeBoAOpoaoB. [IpuponaHblii ra3 W mNONMyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mnepepaboTku HedTu:
NEPErOHKa, KPEKUHT (TePMUYECKUM, KaTalIUTU4YecKuil), muponus. [Ipomykrsl
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KamMeHHbIN
yTojib U MPOAYKTHI €ro nepepadboTKH.

OKCHEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W WX MPEBpAIICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUIACTMAacC, KaydyKOB W PE3UHBI, KOJUJIEKIUU
«Hedbtp» u  «Yromap», MOJENMPOBAHHE  MOJIEKYJ]  YIJEBOJAOPOAOB U
raJIOr€HONMPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON pabOThl: MOJyYeHHE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnble 3amaum.

Boluucinenuss mo ypaBHEHMIO XHUMHMUYECKOM peakuuu (Macchl, o00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOI'O M3 HUCXOJHBIX BEIIECTB WIH IPOJYKTOB PEAKLIHH).

Kucnopoaconepxaime opranu4ecKue CoeJUHEHUs

[IpenenpHble OOHOATOMHBIE CHOUPTHL. METAaHON W H3TAHOJ: CTPOCHHE,
¢u3znueckue M XHUMHYECKME CBOMCTBA (peakUMH C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAaMH CIUPTOB. /[elicTBHE METaHOJIa U ATaHOJIA HA OPraHU3M 4YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OJTWICHIJIUKOJIb W  [JIMUEPUH: CTPOCHHUE,
du3nueckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEWUCTBUE CO IIEIOYHBIMU

MeTajllaMH, KaueCTBEHHas peaklus Ha MHOI0OaTOMHbIE cHUpThl). [lelicTBue Ha
OpraHu3M 4eisioBeka. [Ipumenenne rimneprusa U STUICHIJIMKOIIS.

®deHon: CTpOCHHME MOJEKYJbl, (U3MYEeCKHUe U XUMUYECKHE CBOMCTBA.
TokcuuyHocTh (enona. Ilpumenenue denona.

Anbaeruapl U kemowusvl. Dopmanplerui, aueTaIbICTUI: CTPOCHHUE,
¢usnyeckue U XMMHUYECKHE CBOICTBa (peakUMHU OKHCIEHHUS U BOCCTAaHOBIICHUS,
KaueCTBEHHbIE PEaKIIMH), TIOJyYeHHE U MPUMEHEHUE.

OOHOOCHOBHBIE MpefeiabHble KapOOHOBBIE KHUCJIOTH. MypaBbuHas U
YKCYCHasl KHMCIJIOTBL: CTPOEHHUE, (PU3NYECKHE U XUMHUYECKHE CBOKCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakiusl 3TepuuKalnn), NoayyeHue U NpuMeHEHHE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCJIOTHI KaK MPEACTaBUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEUCTBHE.

Cnoxupie 3¢Gupbl Kak MPOU3BOAHbIE KapOOHOBBIX KuciaoT. [‘uaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KHUPOB.



VYrneBoabl:  cocraB, KilacCU(pUKalus  yrieBoJoB  (MOHO-, JU- H
nosivcaxapuibl). ['Moko3a — npocTenii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XMMHUYECKHE CBOMCTBa (B3aUMOJCICTBUE C
ruapokcuiom Menu(ll), oxkucieHne amMmmuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHUE B IMPUPOJAE, MPUMEHEHHE,
ouosnornyeckas poib. Potocunre3. GpyKTo3a KaKk U30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupojHbie noaumepsl. CTpoeHHe Kpaxmania U
HEeJUI0NI03bl.  PU3MYEeCKME W XHMHYECKHE CBOMCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAsI PEAKLIHsI C HOJOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHUs BEIIECTB WU MUX IMPEBPAILCHHIA:
IpOBEICHUE, HAONIIOJACHUE WU OMNHCAHWE JIEMOHCTPAILMOHHBIX OMNBITOB: TOPEHHUE
CIIMPTOB, KAa4E€CTBEHHBIE PEAKI[MU OJHOATOMHBIX CIHUPTOB (OKHCIEHUE 3TaHOJIa
okcugoM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJEUCTBUE TIHMIIEPUHA C
ruapokcusiom meau(Il)), anprerugoB (okuciIeHNE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom Mmenu(Il), B3ammopeiicTBHE Kpaxmaia C HOIOM),
IIPOBEICHUE PAKTUYECKON padOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIOTHI.

Pacuérnble 3amaum.

Boluucinenuss mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, o00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAaKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOI'O M3 MCXOJHBIX BEIIECTB WIH MPOJYKTOB PEAKIIHH).

A3oTcoaeprkamue OpraHnuecKre COeIMHEHMS.

AMMHOKHCIIOTHI Kak amM(pOTepHble OpraHnudeckue coequHeHus. dOusnyeckue
U XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HAYE€HHE aMUHOKHUCIOT. [lenTuapl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHMs. [lepBuuHas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPONIN3, J€HATypalrs, KaYeCTBEHHbIE PEaKIMKU Ha OEJIKU.

OKCHEpPUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W WX MPEBpAIICHUIL:
HaOJII0/IEHUE U ONKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HATypauus OeJIKOB IpU
HarpeBaHUM, [[BETHHIC PEAKIIMU OEJIKOB.

BbicokoMouIeKy/IsIpHbIE COCAUHEHUS

OCHOBHbIE MOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPHU3ALUN, CPEIHSSA MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYISPHBIX COCIUHEHUN —
NOJINMEPU3ALUS U TOJUKOHIEHCALUS.

OKCIEpPUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W WX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U.



Peanuzanus MexXnpeaMeTHbIX CBSA3EU NIPU U3YUYECHUU OPraHMYECKOW XMMUU B
10 kimacce OCYIIECTBISIETCA 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUH, TaK U TOHATHUM, SBISIONIUXCS CUCTEMHBIMHU JJISl OTACIBHBIX
PEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01re ecTeCTBEeHHO-HAYUYHBIE MMOHATHA: SBJICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KiIacCUPUKalMs, MePUOAUIYHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEITUPOBaHUE.

®dusnka: MaTepusi, DJHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
OPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, PU3NYECKHE BETUUMHBI U €JUHUIBI UX U3MEPEHHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OETKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepasibl, TOpHbIE TOPO/bI, MOJIE3HbIE UCKOIMAEMbIE, TOTUIUBO,
pecypchl.

TexHoyOrusl: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MUTAHMUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, MaTepUalIbl U3
VCKYCCTBEHHBIX U CUHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI XUMHH

XUMUYECKUM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEPreTHUecKue ypoBHH, MOAYPOBHU. ATOMHEIE opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPHOIOB. DIESKTPOHHAS KOHGUTYpAIUs aTOMOB.

[Iepnonnueckuit 3akoH U [leprognyeckas cucTeMa XMMHUYECKUX JIEMEHTOB
. Y. MenneneeBa. CBsi3b nepuoguyeckoro 3akona u Ilepuoguyeckoil CUCTEMBI
xuMmudeckux sieMmeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOU TEOpUEHW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIIaM U MEePUOJaM.
3HavYeHue NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKas CBsI3b. BuUAbI XUMHUYECKOW CBS3H
(koBaJIeHTHasI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJICHTHOW XUMHUUYECKOW CBA3W (OOMEHHBIH UM JTOHOPHO-
aKkienTopHslii). BogopoaHas cBsi3b. BajaeHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenenb okucneHus. OHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOIO  CTPOEHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEIECTB OT TUIIA KPUCTAIUIMYECKONW PEIIETKH.

[lonsTe o mucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1055 BelecTsa B pacTBOpE.

Knaccudukanus HEOPTraHUYECKUX COEAMHEHHU. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBsSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIACCAM.

Xumudeckas  peakmusa.  Krnaccudukammss  XUMHYECKHX — pEakIUid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHMS U MPEBPAILCHUS YIHEPTUU NTPU XUMUYECKUX PEAKIUAX.

CKopocTh peakliud, €€ 3aBUCUMOCTb OT pa3iHuHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTOpbl, BIHAIOIIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunuun Jle Hlarense.

Dnektponutuyeckas auccounanus. CuiabHble U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaIbHasl, IEJIOYHAs.

OKUCANTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHUs BEIIECTB WU MUX IMPEBPAILCHHIA:
nemoHcTpauus Taonun «llepuoanueckas cucrema XUMUYECKUX 3nieMeHToB J[. .
MenpneneeBay, U3yd4eHHE MOJIEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOICHUE |
OMHCaHue JEMOHCTPAIIMOHHBIX U Ja00pPaTOPHBIX OMBITOB (Pa3iIoKeHUE MEPOKCHIA
BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa, ONMPEEIECHUE CPEALl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHUBEPCAIBHOIO HWHIMKATOPA, pEAKIUU HOHHOTO OOMEHa),
IIPOBEJICHUE TIPAKTUIECKON padboThl «Brnusane paznudnbpx (akTopoB HA CKOPOCTh
XAMHUYECKOU PEAKIUN».

Pacuérnbie 3amaun.

Pacu€tel 1O ypaBHEHHMAM XUMHYECKUX pEakIUud, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C MCIIOIB30BAHUEM IIOHSTHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckass xXuMust

Hemeramel.  Ilonoxenne HemetauioB B Ilepuoandeckoil  cucreme
xuMuueckux sneMmeHToB J[. M. MenpeneeBa U1 OCOOEHHOCTH CTPOCHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIUX HEMETAUIOB (TajJiore€HOB, CEPbhI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOUHEHUUA  (OKCHIOB,
KHCJIOPOJICOIEPKALIUX KUCIOT, BOJOPOIHBIX COEAUHEHUN).

[IprMeHeHnE BaKHEUIINX HEMETAIIIOB U UX COEAUHEHHUIA.



Meramnsl. 1lonoxenne meraiuioB B llepuoanueckor cucreme XHUMUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHHUS AIIEKTPOHHBIX 000JI0YEK
aToMOB MeTa/ioB. O0mue ¢usndeckre cBoiicTBa MeTauioB. CIUlaBbl METAaJIOB.
DIEeKTPOXUMHUYECKUI PSJl HANPSKEHUH METAILJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEHIIMX METAIOB (HATPUM, KaJIMil, KaJblLIMi,
MarHui, aTltOMUHUAN, [IUHK, XPOM, JK€JI€30, MeJlb) U UX COCTMHEHUHN.

O6mue crocoObl MoiayyeHus MeTaioB. [IpumeHeHue MerayuioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl HM3Y4YEHUs BEIIECTB WU MUX IMPEBpAILCHHI:
U3y4YeHUE KOJUIEKIMM «MeTauibl M CIUIaBbl», 0Opa3Il[0OB HEMETAJIOB, pELICHUE
AKCIEPUMEHTAJIbHBIX 3aj7a4, HAOJIOJICHUE U OINUCAHUE JEMOHCTPALIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHUJIA aTIOMUHUSA C PACTBOpaAMHU
KHCJIOT U LIEJI0YEeH, KAUeCTBEHHbIEC PEAKIIUA HA KATUOHBI METAJLJIOB).

Pacuérnbie 3amaun.

Pacuétel macchl BemiecTBa Wid 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WiIM O0OBEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIUU BEUIECTB,
pacd€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITU OJTHO
U3 BEILIECTB UMEET NMPUMECH.

XuMHUS U KU3Hb

Ponp xuMuu B 0OecrieueHHHM 3KOJIOTUYECKOM, IHEPreTUUYECKOM U MUIIEBOMN
0€30mMacHOCTH, Pa3BUTHH MeAUIUHBL. [loHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUIL.

[IpencraBpienuss 00 OOHMMX HAYYHBIX MNPUHIUINAX [POMBIIUIEHHOTO
MOJYy4YE€HUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAXKHEUILIHUE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpPACKH, CTEKJIO, KepamuKa,
MaTepuaibl JJsl JIEKTPOHUKH, HAHOMATECPUAIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yA0OpeHus.

XUMHSIT U 30pOBbE YEIIOBEKA: MPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 6€30MaCHOTO UCMOIb30BaHUS MPENapaToB ObITOBOM XUMHUU
B IIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamuss  MeXNOpeIMETHBIX  CBsi3ed MpPU  HM3YYCHHH  OOImIe u
HEOPraHU4eCcKorM XMMHM B 11 Kilacce OCyIeCTBISIETCSA Yepe3 UCIOIb30BaHUE KaK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHATUM, TaKk W TIOHSATUN, SBISIOUIUXCS
CHCTEMHBIMU JIJI1 OTAEIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpUKALMs, MNEPUOAUYHOCTh, HaAOIIOACHHE,
3KCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHHE, SIBJICHHUE.



duznka: MaTepusi, IHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOM, PAIUOAKTUBHOCTh, MOJICKYJ1a, SHEPT€TUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3UYECKUE BEJIMUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, OSKocHcTema, Ouocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMHHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJbI, MOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
pecypchl.

TexHomorus: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHILEBAS
MPOMBINLJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOy4JaloluMHUCsl [POrpaMM CpefaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeJAMEeTHbIM W TpeaMeTHbiM). HaydHo-MeToamdeckoil OCHOBOM st
pa3paboTKU IJIAHUPYEMbIX PE3YJIbTATOB OCBOCHMSI MPOrpamMM CPEAHEro OOILEero
00pa3oBaHUsl SIBJIAETCS CUCTEMHO-IEATEIHOCTHBIM MOAXO/I.

B cooTBercTBHMM C CHUCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeAMETa «XHMHsS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUS BBIICIICHBI CJICAYIOIINE COCTABIISIIOLINE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON Tpa)KJaHCKOM WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEAEIICHUIO;

HaJIMYKUe MOTHUBAIMU K 00YUYEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX EHHOCTEN M UCTOPUYECKUX TPaJAHMLIMI 0a30BOM HayKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTH OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCA B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOro 00pa30BaHMS;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CHOCOOHOCTH CTABUTh
LEIU U CTPOUTH KU3HECHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOECHUS MpeaMeTa «XHUMUS» IJOCTUTAKOTCS B
€IMHCTBE Y4YeOHOW M BOCHUTATENbHOM JESATENBHOCTHU B COOTBETCTBUU C
I'YMAHUCTHYECKUMU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
U UJeaJlaMd POCCHICKOr0 Tpa)<IaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOLUIMMHU  Mpoleccam
CaMONO3HAHUSA, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIUYHOCTU
00yyarommxcs.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHs MpeaMera «XUMUS»  OTpa)xaroT
c(hOPMUPOBAHHOCTh OINBITa I[MO3HABATEIIBHOW W MPAKTUYECKON AESTEINHHOCTU
oOyyJarouuxcsi o peaju3aluy NPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIie B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUS:

OCO3HaHUSI 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

IOPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUN y4eOHBIX W MO3HABATEJbHBIX 3a/a4, BHINOJHEHUU
XUMUYECKUX SKCIEPUMEHTOB;

CHOCOOHOCTH NOHMMAaThb M NPUHUMAThb MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEeHTHI APYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUECOHOU JACSITEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHUS:

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHI0
OTCUYECTBECHHOM XMMUM;

yBa)XEHUsS K MpOIecCy TBOpPUECTBAa B 00JACTH TEOPHUM U IMPAKTUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIUBBIX SKCHEPUMEHTAIBHBIX  I[OHCKOB,
NOCTOSIHHOT'O TpyJa Y4EHBIX U MPAKTHUKOB;

UHTEpPECA M IO3HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUM M MOCIEIYHOUIEM
aHajau3e MHPOpPMaLUKU O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHON OTeUeCTBEHHOU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIMH, CBI3aHHbIE C XUMHUYECKUMU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBATHh CBOE IIOBEJIEHHWE M ITOCTYIIKM CBOMX TOBapUUIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE NOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMupoBaHuA KyJbTYPbI 310POBbA:

NOHMMaHHs LEHHOCTEeH 370poBOoro U 0Oe3omacHoro oOpas3a JKU3HH,
HEO0OXOMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONrofeHUsT TMpaBWJl OE30MacHOTO OOpalleHUs] C BeLIeCTBaMH B OBITY,
IIOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH TpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEAEHUS B CUTYalUAX, YTPOKAIOIIMUX 3J0POBBIO U KU3HH JIOJCH;

OCO3HaHUS MOCJIEACTBUA W HENPUATUS BPEOHBIX NPUBBIUEK (yHNOTpeOnIeHUs
aJIKOr0Jisl, HAPKOTUKOB, KypEeHHUSI);

5) TpyA0BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEI0OBATEIbCKON
JeSITeIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUYECKOM M JPYrUX BHOAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTHE B PELICHUH NPAKTHYECKUX 3a]ay
COIMaJIbHOM HANpPaBJIECHHOCTHU (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YyUYCHUIO Mpodeccuii pa3muyHoro pojaa, B TOM
YUCJIE HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUN N0 XUMUH;

YBaXKEHUS K TPYAY, JIIOJASM TpyJa U pe3yjbTaraM TPYIOBOU JAESATEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHAMBHUIYaJbHOW TPACKTOPUHU
oOpazoBanusi, Oyayimied Npopeccuu U peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00IIECTBA;

6) 3K0J10rHYeCKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00pa3HOr0 OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOATBLHOTO XapakTepa HSKOJIOTHYECKUX MpOoOJieM, BIUSHUS
HPKOHOMUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOAHON U COLIMANTBHOMN Cpe/bl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKCHMM XUMUHU IS
peLIeHns BOIIPOCOB PAllMOHAIBHOTO MPUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JCUCTBUM, MPUHOCAIIUX BpPEd OKpYKaIoIIeH
NPUPOJIHON cpejle, YMEHHsI MPOTHO3UPOBATh HEOIArOMPUSITHBIE HKOJOTHUYECKHUE
MOCJEACTBUSA MPEANPUHUMAEMBIX JACHUCTBUIM U NPEIOTBPAILATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTMYECKOTO MBIIIJIEHUS, YKOJOTHUYECKON KYJIbTYPHI,
OTbITa NEeATEeNIbHOCTH AKOJIOTUYECKON HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEILHOM, KOMMYHUKATUBHOW W COLHMAIBHOU
MPAKTUKE, CIOCOOHOCTH ¥ yMEHUS AaKTUBHO MPOTUBOCTOSTH HACOJIOTUU
xeMohoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHUA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKU M OOIIECTBEHHOW MPAKTHUKU;

NOHUMAaHUsl CNeUUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYyYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
peacTaBiIeHus] 00 OKPYXaloleM MHPE KaK O €JIMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU TMPOoOJIeM COXpaHEHUs
IIPUPOJITHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOM
UUMBWIM3ALMU: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH U BaXXHOM pOJIM B
CO3/IJaHUU HOBOM 0a3bl MaTepUabHON KYJbTYPBI, PEIICHUU TIIO0AIBHBIX MPOOIIeM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETUUECKOW, MUIIEBOM U
AKOJOTMYECKON O€30MacHOCTH, B PAa3BUTHUM MEAMIMHBI, O0OECIECYEHHH YCIOBUMI
YCHEUIHOTO TpyAa U OKOJOTMYECKH KOMGMOPTHON KHU3HM KAXKIOrO YJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TOHHMMAaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



NOJTyyaeMble 3HaHUA Ul aHAIU3a U OOBSICHEHUS SIBJICHUN OKPYXKaloIIero Mupa u
NPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS JieslaTh 000CHOBAHHBIE 3aKIIOUEHHS Ha
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C [ENbI0 MONyYeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS IJId
petieHus TpobaeM B peabHbIX )KU3HEHHBIX CUTYaIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON NESATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIy4YCHMIO HOBBIX 3HAaHUI 1O XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTAM TpyAa B paziWyHbIX cepax mpodeccuoHaTbHON

NEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO npeamera «XHMHsI» Ha
YpOBHE CpelHero o0miero oopa3oBaHus BKIIOYAOT:

3HaYUMbICe i1 (QOPMHUPOBAHHS  MHPOBO33PCHUS  OOyYaIOIIUXCSI
MEKTUCIUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIC TOHSATHUS, OTPAKAIOIIUC
IICJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHCHH(PHUKY METOJIOB ITO3HAHWA,
UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPTHS, SBJICHHE,
IPOIIECC, CHCTEMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIOICHNE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHE);

YHHBEpCajbHbIC y4eOHBbIC JNEHCTBUSA (IMO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PETyJISITUBHBIE), o0ecrnieunBaroIIne dbopmMupoBanue (GyHKIIMOHATBHON
IPaMOTHOCTH U COL[MAJIbHON KOMIETEHIIMH 00y4aroIuxcs;
CIIOCOOHOCTH 00yYaromuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U yHUBEpCAIbHbIE Y4yeOHbIE
JEUCTBUSA B II03HABATEIIBHOW U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHpie  pe3yJbTaThl OTPAKAKOT OBJIAJECHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUAMU.

OBiaaenue YHHBEpCaIbHBIMH y4eOHBIMH NMO03HABaTeJbHbIMH
AEeHCTBUAMM:

1) 6a3oBbIe Jornvyeckue AeiicTBUSA:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJlM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpPENENATh LU JCATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHIKEHHUSI, COOTHOCUTB PE3YJIbTATHI ICATEIBHOCTH C IIOCTABJICHHBIMU LIEJISIMY;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBILIIEHUS —
BBIJIEIATh XAPAKTEPHBIE NMPU3HAKW IOHATUN W YCTAHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS NIl OOBSICHEHUS OTAENbHBIX (DaKTOB U
SIBJICHU;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU HJid KJIacCUPUKAIIMU BEIIECTB M
XUMHUYECKUX PEAKIINM;

YCTAaHABIMBAaTh MPUYMHHO-CIEJACTBEHHbIE CBSI3U MEXIYy H3y4YaeMbIMU
ABJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHUSIX, (POPMYJTHPOBATH BHIBOJIBI U 3aKIIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) ODJIEMEHTa, XUMUYECKas (QopMyia, ypaBHEHHUE XHMHYECKOU
peaKkIy — TMpU PEHICHUH Y4YeOHBIX IMO3HABATEIBHBIX W IPAKTHUYCCKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJIEIbHbBIC MPEACTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3Y4YaeMbIX BEIIECTB U XUMHUUECKUX PEaKIUH.

2) 0a30BbIe MCCJIEI0BATEIbCKHE 1eHCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKUX
peakuuii;

dbopMyIMpPOBATH 1IEIH U 33/1a4U UCCIICIOBAHUS, UCTIOIB30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIHLHO C(OPMYIUPOBAHHBIE BOIPOCHI B KA4YECTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUS HaOIIOJaTh 3a XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMYyIHpPOBATH
000011IeHUs M BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUYET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOU
NESTEbHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSTEIHLHOMY
MIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3aJay, MNPUMEHEHUIO pa3IuyHbIX
METOJIOB MMO3HAHUS.

3) padora ¢ unpopmanmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX uWHMOpManuu (HAy4HO-
NOMyJISIpHAs JIUTepaTypa XHMHUYECKOTO COJICp)KaHMs, CIPaBOYHBIC TOCOOUS,
pecypcebl HTepHeTa), aHAIM3UPOBAaTh MHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
npeACTaBIICHHUS, KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYUBOCTD;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHATh Pa3IMYHbIE METOAbI MPU MOUCKE U
otoope wuHbOpMaLUM, HEOOXOAUMOW JUIsl BBIMOJHEHHS Y4YeOHBIX 3ajaad



OIpeNeTIEHHOrO THUIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH ¥ PA3TUIHBIX TTOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMy  MpeCTaBICHUSA
uHdopmaiuu (cxemsl, rpaduKH, AUArpaMMBbl, TAOJIUIIbI, PUCYHKU U JAPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpejAcTBa mpu pabdoTe C
XUMUYECKOM uH(pOpMalUel: MPUMEHATh MEXKIpeaMEeTHble (pu3nyeckue Hu
MaTEMaTUYECKHE) 3HAKH U CUMBOJIBI, (hOpMYJIbI, aO0OpeBUAaTyPhl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJIAIHOCTH.

OBj1ajieHHe YHUBEPCAJIbHBIMIA KOMMYHHUKATHBHBIMH J1€fiCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMBI B X0OJI¢ AUAJIOTa /WA
JUCKYCCUHW,  BBICKa3biBaTb WA, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEJIOKEHHON 3a/1auH;

BBICTYNATh C MpE3eHTalMel pe3ybTaTOB IO3HABATENILHOW NIESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO I COBMECTHO CO CBEPCTHUKAMH MPHU BHITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM pabOThI MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, pealn3aluid y4eOHOro nMpoekTa U (popMyJIupoBaTh BHIBObI
10 pe3ysbTaTaM MPOBEAEHHBIX HUCCIEAOBAHUN MYyTEM COIVIACOBAHMS IMO3HULIMKA B
x0/1e 00CyKJIeHHsI U OOMEHAa MHEHUSMMU.

OByaleHHe YHUBEPCAIbHBIMU PeryaSTUBHBIMM J1€CTBUSIMM:

CaMOCTOSTENIbHO IIJIJAHUPOBAaTh W OCYILIECTBIATh CBOK IM03HABATENIbHYIO
NeSATENbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIMPOBAaTH WM IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh MpEIIaraéMblid aJIrOpuT™M JACHCTBUH IpuU
BBITIOJIHEHUU YYEOHBIX UM HCCIEAOBATENIbCKUX 3a7ad, BBIOUpaTh HauOoliee
3¢ (PexTUBHBIA €MOCOO MX pelIeHUs C Y4ETOM TMOJIy4YeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMHUYCCKUX PEAKITUAX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOaHaJIM3a
U CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmerHble pe3ynbTaThl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, pPOJM XHMHU B TIO3HAHUM SBJICHUU
opupoAsl, B  (OPMUPOBAHMM MBILUIEHHS] W KYJbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOM JJIsl peIIeHUs MPAaKTUYECKUX 3a7a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOJTHOU



cpexne;

BIAJCHUE  CHCTEMOM  XUMHWYECKHX  3HAHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIne TMOHATUS (XMMUYECKHUH BJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIA, BAJIGHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas M COKpalllEHHAas), MOJIb, MOJSpHas
Macca, MOJIIpHBIH OO0BEM, YIJIEpOAHBIA CKelleT, (PyHKUHMOHAJIbHAs TIpyMNIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUIN pAJl, TOMOJIOTH, YTJI€BOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAUHEHUS, MOHOMEpP, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNUs); TEOPUHU U 3aKOHBI (TEOPUSI CTPOEHUS
opraHuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS! MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUW S3bIK XMMHH; MHUPOBO33PEHYECKHE 3HAHMS,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
ABJICHUHM, (PAKTOJIOTHUYECKUE CBEICHHMsI O CBOICTBaX, COCTaBe, IOJYyUYEHUU WU
0€30I1aCHOM HCIOJIb30BAaHUU Ba)KHEWIIMX OPraHUYECKUX BELIECTB B OBITY U
NPAKTUYECKOHN JIEATETbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUI BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSATH,
yCTaHaBJIMBAaTh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
ONMCAHUM COCTaBa, CTPOCHUS U MPEBPAILLECHUN OPTaHUYECKUX COCIMHECHH;

c(OpMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUIS
COCTABJICHHSI MOJIEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
(GopMysl OpraHMYeCKHMX BEIIECTB W YypPAaBHEHUH XHMHUYECKUX peakUui,
U3rOTABJIMBATh MOJEIH MOJIEKYJ] OPraHMYECKUMX BELIECTB Ul WIUIIOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAMICKHOCTh H3YUCHHBIX
OpraHMYeCKUX BEUIECTB II0 MX COCTaBy M CTPOEHUIO K OINpEACIEHHOMY
KJIacCy/Tpynmne COeIMHEHUN (yriaeBONOpPOAbI, KHUCIOpPOA M a30TCOAEpIKaliue
COCIMHEHMSI, BBICOKOMOJIEKYJISIPDHBIE COEIWHEHHUsA), JaBaTh UM Ha3BaHUS IO
cuctematnyeckoi HoMeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTJACJBHBIX OPraHUYECKUX BEUIECTB (ITWIEH, IPONWICH, AaleTHJIEH,
ATWIEHIJIUKOJb, TJIMLUEPHUH, (eHOoJ, (opMalblIeru, auneraibAeruil, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IJIF0K03a,
dpyKTO3a, Kpaxmal, LeJUII0I03a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIpENesaTh BHAbl XUMHUYECKOW CBSI3M B
OpPraHMYECKUX COEIMHEHUAX (OJUHApHbIE U KpaTHbBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSITh IOJOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa mist 00bsICHEHUST 3aBUCUIMOCTH CBOWCTB
BEILECTB OT X COCTAaBA U CTPOCHMS; 3aKOH COXPAaHEHHsI MACChl BEILIECTB;

cOpPMUPOBAHHOCTb ~ YMEHHMI  XapaKTepu3oBaTb  COCTaB, CTPOECHHE,
du3nuecKkue M XMMHUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENEH pa3IMYHBIX



KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, NPOIWIEH, alEeTHUJICH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ], ATaHOJ], ATUJIEHIJIMKOJb,
TJIMIEPUH, (EHOJ, aleTalbAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX pPEaKLHil ¢
UCIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYyIT;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOIOPOHOTO
Ceipbst (HedTh, TPUPOAHBIM Ta3, Yyrojib), CHOCOOBI WX TNEPepadOTKUu U
MPAKTUYECKOE MPUMEHEHHUE TIPOIYKTOB MepepaboTKu;

c(hOPMUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS MO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKkIuMyu IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEIIECTB WJIA MPOJAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMON 3HAaHUKA 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SIBICHUHN (HAOJIOJECHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C BEIIECTBAMH M HX
PUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHMS XUMUYECKON
OCyJI0O M JabopaTOpHBIM O0OpYIOBAaHMEM, a TaKXKe NpaBuiIa OOpallleHUs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHSMH MO BBIIIOJHEHHUIO J1a0OPaTOPHBIX
XUMUUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATh W BBINONHATH XUMHYCCKUUN
HKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB P HATPEBAHUU, TIOJIyYEHHUE
STWJIEHA M M3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIE PEAKIMH OPraHHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB NpPH HarpeBaHWHU, IBETHBIC pPEaKIMU OEIKOB) B
COOTBETCTBHUM C TMPaBWIAMH TEXHUKH OE30MACHOCTH TIPH OOpalleHu:d C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPENICTABIATH PE3YIbTaTh
XUMHUYECKOTO SKCIepUMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOUIUX
peakiuii 1 popMyIUPOBaATh BHIBOABI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MAacCOBOMU
uHopmaruu, UHTEpHET U ApyTHUX);

cOpMUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWIa  JKOJOTHYECKU
1eaecooOpa3HOro TMOBENEHHS B OBITY W TPYJIOBOM JEATENBHOCTH B IEJISIX
COXpaHEHHUSI CBOETO 3J0POBbS M OKpYXKAlOLIEW MPUPOAHON Cpeabl, OCO3HABATH
OMACHOCTb BO3JICUCTBHUS HA JKUBBIE OPraHU3MBbI OIPEACIIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl



YMEHBIICHUS W TPENOTBPAIICHUs] HMX BPEAHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsl 00YJaronuXcsl ¢ OTPaHUYECHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMCHHUE
IPUMEHSTh 3HaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKHUX SIBJICHUM;

JUISL  CIENBIX M CIa0OBHAAIIMX OOYYaloIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpains aisa 3anucu XMMHAYECKUX

bopmy.
11 KJIACC

[IpenMetHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOHM COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHU B TIO3HAHUHU SBJIICHUM
npuposibl, B  (OPMUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMON  XMMHUYECKHMX  3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATrAlOIIME TOHATHUS (XMMUYECKHH 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCJIECHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNIMYECKas, BOJIOPOIHAS ), KpUCTAJUIMYECKAs PEIIETKA,
TUMNBl ~ XUMHUYECKHX  pPEAaKIMH, PacTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
3JIEKTPOJINTUYECKAsA AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKOM peaklui, XMMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHbI (TEOpHs
BJICKTPOJIUTUYECKONW JUCCcouManuu, nepuoandeckuid 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMS] MAacChl BEILIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE MOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XMMHYECKHX SIBJICHHUH, (haKTOJOTHYECKHE CBEJECHUSI O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUM BOXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY M MPAKTUYECKON ACATETLHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC INPU3HAKH ITOHITHH,
YCTaHaBJIUBATh MX B3aUMOCBS3b, UCIIOJb30BATh COOTBETCTBYIOIIME MOHATUS TPHU
ONMCAHUN HEOPraHWYECKUX BEIIECTB U UX MPEBPAIICHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMUKY MJIsI
cocTaBlicHHs (OopMya BEIIECTB MW  YpPaBHCHUH XHMHYECKHX  PCAKIIHH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIBHBIX



HEOPraHUYECKUX BelleCcTB (yrapHblii Tra3, YIJEKUCIbIA ra3, aMMHak, TaméHas
U3BECTh, HeraméHas U3BeCTh, MUThEBAs COJIa, TUPUT U JIPYTHE);

c(hOpPMUPOBAHHOCTh YMEHUM OMPEACIISITh BAJICHTHOCTh U CTENEHb OKUCIIECHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHHUSX Pa3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METANINYECKAsi, BOJIOPOAHAS) B COCAMHCHUSX, TUI
KPUCTALTNYECKON PEeIIETKH KOHKPETHOTO BeIlecTBA (aTOMHas, MOJEKYJsIpHasl,
MOHHAs, METAJJTMYECKas), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHM;

c(hOpMHUPOBAHHOCTH YMEHUM yCTaHaBJIUBATh MPUHAIJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpPEACIIEHHOMY KiacCy/TpyIre
COeMHEHUM (TIPOCThIC BEIIECTBA — METAJLJIBI U HEMETaJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCH]IBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKPBIBaTh CMBICH MEPUOIUIECKOro 3akoHa Jl.
N. MenpeneeBa v 1€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIONIYIO, 0OBSICHUTEIBLHYIO
U MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOPMHUPOBAHHOCTh yMEHUH XapaKTepHU30BaTh JIJICKTPOHHOE CTPOCHUE
aTOMOB XMMHUUYECKMX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoil CUCTEMBI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, MCHOJb3ysl TMOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUe YPOBHUY, O0OBACHSTH
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMMHUYECKUX AJIIEMEHTOB M UX COCAUHEHUI
10 MepruoJiaM U rpyimmnam lleproanyeckon CUCTEMbl XUMUYECKUX di1eMeHTOB JI. .
Menpeneena;

c(hOpPMUPOBAHHOCTh ~YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKHUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHUE TI€HETHYECKON CBA3M MEXKYy HEOPraHUYECKUMH
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUA;

c(hOpPMUPOBAHHOCTh YMEHUSI KJIACCU(MUIIMPOBATH XUMUUYECKUE PEAKIMHU IO
pa3IMYHBIM TpPU3HAKaM (YKCIYy M COCTaBy PEarupyroluX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHCHHIO CTEIICHEW OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTHU
peaKIuy, Y4acTUIO KaTajanu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHUH COCTABJISITh YPAaBHEHHS PEAKIUA Pa3IUUHBIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIE YPABHEHUSI PEAKIIUM MOHHOTO OOMEHA, YUUTHIBAs
YCJIOBHUS, PU KOTOPBIX 3TH PEAKIIUM UAYT A0 KOHIA;

c(hOpPMUPOBAHHOCTh yYMEHUM TIPOBOJMUTH PEAKIMHU, IOATBEPKIAOIINE
KAUeCTBEHHBI COCTAB pAa3JIMYHbIX HEOPTraHUYECKHWX BEIIECTB, paclo3HaBaTh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

chOpPMUPOBAHHOCTh YMEHUW  pacKpblBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOrO OajaHca



ATHUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakLMK OT Pa3IuvHbIX (PAKTOPOB; XAPAKTEP CMEIEHUS XUMUYECKOIO PAaBHOBECHS
B 3aBUCHMMOCTHU OT BHEIIHETO Bo3aekcTBus (npuniun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh XHUMHUYECKHE IMPOIIECCHI,
JekKalMe B OCHOBE IPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIOTHI, aMMHaKa, a
TaK)K€ CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAyYHBIX NPUHILMIAX U
HKOJIOTUYECKUX MPOoOIIeMax XMMHUECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILECHUN ra3oB
IpU XUMHYECKUX PEaKIUSAX, MacChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOIIMX B pPEakluu
BEIIECTB, TEIJIOBOro 3¢ (dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaccChl
BEILIECTB, MIPEBPAILCHUS U COXPAHEHUS YHEPIUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOM
nocyAoi M 1abopaTopHBIM OOOpYJOBaHMEM, a TakKXKe MpaBuja OOpalleHHs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIHUSMH MO BBITIOJHEHHIO JTa0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUM
IKCIIEPUMEHT (Pa3J0KE€HHE MEPOKCHIA BOAOPOAA B MPHUCYTCTBHM KaTalau3aTopa,
ONPENEIICHUE CPeAbl PpPacTBOPOB BELIECTB C IIOMOLIBIO  YHHMBEPCAIBLHOI'O
WHIMKATOPA, BIMSHUE Pa3IU4HbIX (DaKTOPOB HAa CKOPOCTh XMMHUYECKON peakluu,
peakry HOHHOTO OOMEHA, KauyeCTBEHHbIE PEAKUUU Ha Cyib(dar-, kKapOoHaT- U
XJIOpUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 II0
teMam «Metaib» U «HeMetaiiby) B COOTBETCTBUM C IpPaBWIAMU TEXHUKH
0e30MacHOCTH MPHU OOpAIlEHUU C BEIIECTBAMHU U JTaOOPATOPHBIM 000pPYIOBaHUEM,
IOPEACTaBIATh PE3yJNbTaTbl XHWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIMX pEAKIUil U (OpMYyIMPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpPMAIMIO, MOJYYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOMU
KOMMYHUKaIu, UHTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHUH  COONIOATh  MpaBHJIA  DKOJIOTHYCCKH
1eJ1eCO00pa3HOro MOBeICHUsT B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJSIX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHON Cpeabl, OCO3HABATH
ONIACHOCTb BO3/JECHCTBUS HA KUBBIC OPraHU3MBbI ONPEACIIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHbBIICHUS U
NPEAOTBPALCHUS X BPEIHOIO BO3/ICUCTBUSA HA OPraHU3M YEJIOBEKa;



JUIS 0OYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMECHHUE
NPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAaX IMO3HAHUS BEIIECTB U
XHMHUYECKUX SIBIICHUM;

JUISL  CACNBIX W CIA0OBHAAIINX OOYYaIOIIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpailns njis 3anmucu XuMHAYeCKUuX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3/je/ioB U TeM (uu¢possbie)
) NPOrpaMMmblI Bcero Kontponuer TpaxTiyeckn o0pa3oBaTe/ibHbIE
e padoThl e padoThI pecypebl
Pasnen 1. Teoperndeckue 0CHOBBI OPraHU4eCKO XMMHH
[Ipenmet oprannueckon XumMuu. Teopus
N but6mmoreka [IOK
1.1 CTPOEHMS OPraHNYECKUX COETMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro no paszneny 3
Pazpnen 2. Yriaesoaopoabt
2.1 IIpenenpHblE YIIIEBOIOPOALI — AJIKAHEI 2 bubnmorexa [IOK
) p y P https://myschool.edu.ru/
29 HenpenenbHble yrieBogopo/ibl: aJKEHBI, 6 ) Bu6muoreka [JOK
’ AJIKAJEHBI, AJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApomaTuueckue yrieBogopoabl 2
p y AOPOA https://myschool.edu.ru/
24 IIpupoHBIE UICTOYHUKH YITIEBOLOPOIOB 3 1 bubnuorexa [IOK
' U UX mepepadboTKa https://myschool.edu.ru/
Hroro no paszneny 13

Pa3pnen 3. Kuciiopoacoaep:xamnue opranuyeckue coeJMHEeHUs1

3.1

Crnuptsl. ®enon

bubnunorexa LIOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

39 Anpaerunpl. KapOOHOBBIE KHCIIOTHI. 7 bu6mmoreka [IOK
CroxHble 3¢upbl https://myschool.edu.ru/
33 Yrncooms : i aehoolodu
Uroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiyue opraHnyecKue coeuHeHust
4.1 AMUHBI. AMHUHOKHCITOTHI. benku 3 E:[Ifs?;iif?c(}?o]jl.oelgu.m/
Uroro no pazgeny 3
Pa3znen 5. BoicokomoJieKky/JIsIpHbIe COeIUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ngg;ﬁ:}:ﬁoljﬁium /
Hroro no paszneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

KoanuecTBo 4acos JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
° n/m
NMPorpamMMbl Bcero KonTpoabHbI HpaxTiyecknu o0pa3oBaTe/ibHbIE
e padoThbl e padoThblI pecypebi
Pa3znen 1. Teopernueckne 0CHOBBI XUMUM
Ctpoenue atomoB. [lepuoanyueckuii 3aKkoH
bu6mmorexa [JOK
1.1 u [lepuoauueckas cucTeMa XUMHUYECKUX 3
https://myschool.edu.ru/
aneMenToB /. 1. MeHaeneeBa
12 Crpoenue BemecTBa. MHOroobpasue 4 bubnuoreka [IOK
' BEIIIECTB https://myschool.edu.ru/
bu6nuoreka [JOK
1.3 X €cKHe pea 6 1 1
HIMITHECKHE peaKiiti https://myschool.edu.ru/
Uroro no pazgeny 13
Pa3nen 2. Heoprannueckasi xumusi
bu6mmorexa [IOK
2.1 Meran 6 1
TAIbL https://myschool.edu.ru/
bubmuorexka [JOK
2.2 Hewmeran 9 1 1
METAIIbL https://myschool.edu.ru/
)3 CBs13b HEOPTAaHMYECKUX M OPTAHHMYECKUX ) bubmmoreka [JOK
’ BEILECTB https://myschool.edu.ru/
bu6mmorexa [IOK
n 17
TOTO TO pasiety https://myschool.edu.ru/

Pa3zgea 3. XuMus 4 ;KU3HL



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bu6nmoreka [JOK

1 X 4
3 VMU M KI3HD https://myschool.edu.ru/

Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://myschool.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jlara
e Tema ypoka HU3y4eHU wipposrIe
/m yp Beero KonTpoabHbI IMpakTuyecku . y oGpasoBaTeIbHEIe
e paboThbl ¢ padoThI pecypes:
bu6mmoreka [JOK

[Ipenmer opraHn4ecKkor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

https://myschool.edu.ru
/

Teopust CTpOEHU OPraHUYECKUX

but6mmoreka [IOK

2 coenunenunit A. M. bytneposa, ¢ 1 https://myschool.edu.ru
OCHOBHBIE MTOJIOKECHUS /
[IpencraBnenue o kiaccupuKanuu
bubmuoreka [JOK
opraHu4eckux BemiecTB. Homenkiarypa
3 1 https://myschool.edu.ru
(cucremaTudeckas) U TPUBUATIbHBIC /
Ha3BaHWs OPTaHUYECKHUX BEIICCTB )
but6mmoreka [JOK
AJIKaHBI: COCTaB U CTPOCHUE,
4 . 1 https://myschool.edu.ru
TOMOJIOTHUECKHH PSIJT ;
. bubmuoreka [JOK
MeraH n 3TaH — npocTenme
5 1 https://myschool.edu.ru
MPEACTaBUTEIN AIKAHOB /
bu6mmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 https://myschool.edu.ru
/
7 OTUiEH U NPONUIEH — IpocTeiine | bub6nuorexa [IOK

MNpeaACTAaBUTCIIN aJIKCHOB

https://myschool.edu.ru
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/

[Ipaktrueckas padora Ne 1. «Ilomydenne

bu6mmorexa [JOK

ras3bl, He)Th ¥ MPOAYKTHI €&
nepepaboTku

8 . https://myschool.edu.ru
ATUJIEHA U U3yYEHUE €T0 CBONCTBY /
Ankanuensl. bytaauen-1,3 u bu6mmoreka [JOK
9 MetunoyTtanuen-1,3. [lomydyenue https://myschool.edu.ru
CHHTETHYECKOTO KayuyKa U PE3UHbI /
AJKHMHEIL: COCTaB U 0COOEHHOCTH
. bu6mmorexa [JOK
CTPOCHHUS, TOMOJIOTUYECKHH PSI.
10 . https://myschool.edu.ru
AleTHIeH — IpocTeHmuni .
MPEACTaBUTEIb ATKUHOB B
bu6mmoreka [JOK
Brrauciienus o ypaBHEHHIO
11 . https://myschool.edu.ru
XUMHUYECKON PEeaKIuu /
bu6mmorexa [JOK
ApeHbl: 6eH30J1 U TOJTyoJI. TOKCHYHOCTD
12 https://myschool.edu.ru
apeHoB /
bu6mmoreka [{OK
I'enetnyeckas CBS3b YIriIeBOJAOPOIOB,
13 https://myschool.edu.ru
MIPUHAISKANTNX K Pa3IMYHbIM KJ1accaM /
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB:
N bub6mmoreka [JOK
MIPUPOIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
14 . https://myschool.edu.ru
ra3pl, He()Th U MPOTYKTHI €& /
nepepaboTKu )
[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
. bu6mmoreka [JOK
MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
15 https://myschool.edu.ru

/
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Kontposnbnas paboTa mo pasaeny

but6mmoreka [JOK

16 https://myschool.edu.ru
«YTIeBOAOPOABD) ;
bu6mmoreka [JOK
[IpenenpHBIE OAHOATOMHBIE CITUPTHI:
17 https://myschool.edu.ru
METaHOJ M 3TaHoJ. BomopoiHas cBs3b /
bu6morexa [JOK
MHOroaToMHbI€ CIIUPTHI: ATUICHTIUKOIb
18 https://myschool.edu.ru
Y TJIMLEPUH /
®DeHo1: CTPOCHHUE MOJIEKYIbI, bubnuoreka [IOK
19 (bu3HYecKre U XUMUYECKHE CBOMCTBA, https://myschool.edu.ru
MIPUMEHCHHE /
bu6mmoreka [IOK
Anpaerunst: GopManbaeTu u
20 https://myschool.edu.ru
areTanbIerua. ALIETOH /
OZIHOOCHOBHBIE MPEICTIbHBIC bubmuoreka [JOK
21 KapOOHOBBIE KUCJIOTHI: MypaBbHHAs U https://myschool.edu.ru
yKCycHast /
. bubanoreka [IOK
[IpakTuueckas pabora Ne 2. «CoiicTBa 1
22 . https://myschool.edu.ru
pacTBopa YKCYCHOU KHCIIOTBD) /
CreapuHOBas 1 0OJI€MHOBAsI KMUCJIOThI, KaK but6mmoreka [JOK
23 MPEACTAaBUTENH BBICIIUX KaPOOHOBBIX https://myschool.edu.ru
KHUCJIOT /
bu6mmorekxa [{OK
MBpbiia Kak COJIM BBICIIUX KapOOHOBBIX
24 . https://myschool.edu.ru
KHCIIOT, HX MOIOIIEE ACHCTBHE /
25 Crnoxxnbie 3(pUpBI KaK MPOU3BOTHBIE bubmuorexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(pupoB

https://myschool.edu.ru
/

Kupsr: ruponns, NpuMeHEHHE,

bubmuoreka [JOK

26 https://myschool.edu.ru
Ouooruueckas poiib KHUpPOB ;
VYrneBoabl: cocTaB, KIacCUpUKaIU. bu6nuoreka [JOK
27 Baxuelime npeacTaBuTeNn: Ti0K03a, https://myschool.edu.ru
bpykTo3a, caxaposa /
bubmuoreka [JOK
Kpaxman u nemntosno3a Kak IpupoIHbIe
28 https://myschool.edu.ru
MOJIUMEPBI /
Kontponbnas paboTa mo pasaeny bubnmoreka [JOK
29 «Kucnopoacoaepkaiine opraHudecKue https://myschool.edu.ru
COETUHEHU /
but6mmoreka [JOK
30 AMUJHBI: METHIAMWH U aHUJIUH https://myschool.edu.ru
/
AMUHOKHUCIIOTHI KaK aMm(pOoTepHbIE bubnuorexa [JOK
31 OpraHUYEeCKUE COCIUHEHUS, UX https://myschool.edu.ru
Ouosiornueckoe 3HaueHue. [lenTumapl /
bub6mmorexa [JOK
benku kak npupoiHbIe
32 https://myschool.edu.ru
BBICOKOMOJICKYJIIPHBIE COCTMHECHHUS /
bubmuoreka [JOK
OCHOBHBIE TIOHITHS XUMHH
33 . https://myschool.edu.ru
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN ;
34 OCHOBHBIE METOABI CHHTE3A bu6mmorexa [JOK

BBICOKOMOJICKYJIAPHBIX COCI[PIHCHHﬁ.

https://myschool.edu.ru
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HJ'IaCTMaCCbI, Kay4yKH, BOJIOKHaA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KITACC

KoanuecTBo yacos 1 DJIeKTPOHHbIE
arTa
Ne T uudposbie
€Ma ypoKa KoHTpoabHbI IIpakTHyeckn U3y41CHU
n/n P Bcero OHTPO P ec y o0pa3oBaTebHbIE
a00ThI a00ThI A
e pado e pado pecypeb
. but6mmoreka [JOK
XUMHUYECKUH DJIEMECHT. ATOM.
1 1 https://myschool.edu.ru
DNeKTpOHHAass KOHPUTYpaIUs aTOMOB ;
[lepuonnueckuii 3akoH u [lepuoanueckas
bu6mmoreka [{OK
cHCTeMa XUMHUUYeCcKux 3jemenToB . H.
2 . 1 https://myschool.edu.ru
MenieneeBa, ux CBsi3b C COBPEMEHHOMN /
TEOpUEH CTPOEHHS aTOMOB -
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U X COCIUHECHUM
bu6mmoreka [JOK
0 TPyIIaM U niepuoaaM. 3HaUEHUe
3 1 https://myschool.edu.ru
MEPUOUYECKOT0 3aKOHA U CUCTEMBI ;
XuMHYeCcKHuX 31eMeHToB JI.1. MeHnaeneeBa B
B Pa3BUTHHU HAyKU
CrpoeHue BeniecTBa. XUMHUYECKas CBA3b, bubnuorexa [JOK
4 e€ BUIbI; MEXaHU3MBI 00pa30BaHUS 1 https://myschool.edu.ru
KOBAJICHTHOM CBA3U. BonoponHas cBs3b /
BaneHTHOCTB. DIIEKTPOOTPULIATEILHOCTb.
but6mmoreka [JOK
Crenenp okucieHnns. BemecTna
5 1 https://myschool.edu.ru
MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO ;
CTPOCHUA B
6 [ToHsiTHE O TMCTIEPCHBIX CUCTEMAX. | bubmuoreka [JOK
HcTtrHHBIE U KOJUIOUAHBIE PACTBOPBHI. https://myschool.edu.ru
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MaccoBas g0 BeliecTsa B pacTBOpC

Knaccudukanus u HOMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN.

bubmuoreka [JOK

7 https://myschool.edu.ru
I'enernyeckas CBs3b HEOPraHUIECKUX ;
BEIIECTB, Pa3JIMYHbIX KJIACCOB
Knaccudukanus XuMHU4eCKIX peakifii B
HEOPraHMYECKON ¥ OPraHu4eCKOW XUMHH. bu6nuoreka [IOK

8 3aK0oH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH https://myschool.edu.ru
COXpaHEHHUs U MPEBPAICHUSI YHEPTUH TIPU /
XUMUYECKHX PEaKIHIX
CkopocTb peakiuu. OOpaTuMbIe peaKIlHu. bubmorexa HOK

9 https://myschool.edu.ru
XUMHYECKOE PaBHOBECUE /
[Tpaxtrueckas padorta Ne 1. «Bnusaue bubmmorexa [JOK

10 pa3In4HbIX (PAaKTOPOB HA CKOPOCTh https://myschool.edu.ru
XUMHYECKOU PEeaKInn» /
DNEKTPOIUTHYECKAS TUCCOLIUALIUS.
[Tonsatue o Bogopoanom nokasarene (pH) bubmuoreka [JOK

11 pacTtBopa. Peakiiuu noHHOr0o 0OMeHa. https://myschool.edu.ru
['uapoan3 opraHuyecKux u /
HEOPTraHWYECKHUX BEIECTB
OKHCIUTEIIEHO-BOCCTAaHOBUTEIIHHBIC bubmuoreka [JOK

12 peakuuu. [ToHsaTre 06 >mekTponu3e https://myschool.edu.ru
pacIiiaBoB U pacTBOPOB coJieit /
KonTponpHas pabora mo pazaeny bubmmotexa [IOK

13 https://myschool.edu.ru

((TGOpeTI/ILIeCKI/Ie OCHOBBI XUMHHN

/
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MeTaJ’IJ’ILI, HX ITOJIOKCHHUC B
Hepnomzmecxoﬁ CUCTEMEC XUMHUYCCKHUX

bu6mmoreka [{OK

14 anemenToB . 1. Menneneera u https://myschool.edu.ru
O0COOCHHOCTH CTpOCHHS aTOMOB. O01IHe /
¢uznyeckue cBOMCTBa METANIOB
. bubmuoreka [JOK
CruiaBbel META/LIOB. DJIEKTPOXUMUYECKHUMA
15 . https://myschool.edu.ru
PSA HATIPSHKEHUI METaJIOB /
XuMHYecKre CBOMCTBA BaKHEHIIINX bu6mmorexka [JOK
16 METaJUIOB (HATPUH, KaJaui, KaJabIuH, https://myschool.edu.ru
MarHui, aJIIOMUHUN) U UX COSTUHEHUN /
. but6mmoreka [JOK
XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
17 . https://myschool.edu.ru
COCTMHCHHI ;
. bu6mmoreka [JOK
XuUMHUYeCKHe CBOMCTBA IIMHKA, JKelle3a U
18 . https://myschool.edu.ru
WX COCTMHEHUN /
[IpakTuyeckas padora Ne 2. "Pemenne bu6mumorexa [IOK
19 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME https://myschool.edu.ru
«MeTtamab»" /
Hewmerannsl, ux mojoxeHue B
. bubmuoreka [JOK
[Tepuoanueckoii cucTeMe XUMHUIECKIX
20 https://myschool.edu.ru
snemenToB JI. . Menaeneesa u ;
O0COOEHHOCTH CTPOCHHUS aTOMOB )
dusndecKue CBOMCTBA HEMETAJIOB. bubmuoreka [JOK
21 AmoTponus HeMeTauIoB (Ha mpuMepe https://myschool.edu.ru
KHCIIOpo/a, cepsl, pocdopa u yriepoaa) /
22 XUMUYECKUE CBOMCTBA rajJOr€HOB, CEPBI U bu6mmoreka [JOK
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UX COeIUHEHUN

https://myschool.edu.ru
/

XuMHYecKre CBOMCTBA a3oTa, pochopa u

bubmuoreka [{OK

23 . https://myschool.edu.ru
UX COETUHEHHI ;
. bu6mmorexka [JOK
XUMHUYECKUE CBOMCTBA yIiIepo/a,
24 . https://myschool.edu.ru
KPEMHHSI M IX COCTMHCHUI /
. bu6mmorexa [JOK
[IpuMeHeHrne BaXKHEUIINX HEMETAIOB U
25 . https://myschool.edu.ru
UX COCOUHEHHHI /
O00011eHne U CUCTEMATH3ALHS 3HAHUH 110
bu6mmoreka [JOK
teme «Hemetannsly». Beraucienus mo
26 . https://myschool.edu.ru
YpaBHEHUSAM XUMHUUYECKUX PEAKIIMHA U /
TEPMOXHUMHYECKHE PACUETHI )
[TpaxTnueckas padota Ne 3. «Pemienne bubnmoreka [JOK
27 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://myschool.edu.ru
"Hemertanmsi"» /
bu6mmoreka [JOK
KonTponbhas pabora no temam
28 https://myschool.edu.ru
«MeTtamnel» u «HemeTamib ;
Heopranuueckue u opranuueckue bu6nuoreka [IOK
29 KHuCIoTel. Heoprannueckue u https://myschool.edu.ru
OpraHuY€eCcKue OCHOBAHUA /
AM@oTepHbIe HEOPraHUYECKUE U
bu6mmoreka [JOK
OpraHUYecKHue coequHeHus. [ eHeTnaeckas
30 https://myschool.edu.ru

CBs3b HCOPTAHUYCCKHUX U OPIraHUYICCKUX
BCIICCTB

/
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Posne xumuu B oGecrieyeHnu
JKOJIOTUYECKOM, SJHEPreTUUECKON U

bubmuoreka [JOK

31 . 1 https://myschool.edu.ru
MUIIEBON O€30MaCHOCTH, PA3BUTUU ;
MEIUIIMHBI -
[IpencraBnenus 06 00MMX HAYUHBIX bu6nuorexa [IOK
32 IMPUHIUIIAX POMBIIIICHHOTO TOJIyYEHUS 1 https://myschool.edu.ru
BOKHEHIINX BEILIECTB /
bu6mmoreka [{OK
33 UenoBek B MUpE BELIECTB U MAaTEpPUAJIOB 1 https://myschool.edu.ru
/
bu6mmoreka [IOK
34 XuMHS ¥ 3J0pOBbE YEIOBEKA 1 https://myschool.edu.ru
/
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Xumus / T'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AkninoHnepHoe
obmectBo «M3aarenbcTBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
1.0.C.I'abpuensn, I'.I'.JIpicoBa «Xumuss Metoanueckoe nmocodre — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuenss, U.I'.OctpoymoB, «O01mas XuMus B TECTax, 3a1adax,
ynpaxHeHusx. 11 kmace» — M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposnbHbie 1 ipoBepouHbie paboThl K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 knacc:
Hacronbnas kaura ans yuurens». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kimacc:
Hacromnpras kaura as yuaurens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aiauu no XUMHUH U
crocoObl Ux pemeHus» - M.: «/lpoday, 2021rosx.

7. B.I'. lenucoBa «Xumus 11 kiacc moypouHsle MIaHbl 0 Y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpam» Yuurens 2022 rog.

8. O.C.I'abpuensu, N.I'.OctpoymoBa « XUMHUYECKUN SKCIIEPUMEHT B IIIKOJIC

11 kmaccy; - M.: JIpoda. — 2019 rog.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» u caldt juist yuutens «5 uny Ha ypox
XUMHD

http://him.1september.ru Enunas komnekuust LJOP: [IpeanmetHas Komiekuus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
aKcriepuMeHThIl: xuMust. Kommeknus Poccuiickoro o61meodpa3oBaTeIbHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoii

http://www alhimik.ru Becepoccuiickast onuMmnuaaa mKoJIbHUKOB IO XUMHUHU
http://chem.rusolymp.ru Oprannyeckasi XuMus: JICKTPOHHBIN YUSOHUK JJIs
CpPEIIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJIEKTPOHHBIN YIEOHHUK
http://www hemi.nsu.ru OTKpbITBII KOJUTEHK: XUMUS
http://www.chemistry.ru /luctanunonHas omuMnuana no XuMuu:

TEJIEKOMMYHUKALIMOHHBIA 00pa30BaTENbHbIN MPOEKT



