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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMHUHM Ha YpPOBHE CpelHEro oOmiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHOM TPOTPAMMBI  CPEIHEr0 OOIIEro 0o0pa3oBaHUS
(®OIT  COO), npencrabieHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom KoHuenuum mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepanny, peaNu3yOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX MOJ0KeHUI «CTpaTeruu pa3BUTHs BocnuTaHus B Poccuiickoi
®enepanun Ha nepuon 10 2025 roma» (Pacmopsixenue IlpaBurensctBa PP ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXOAOB K pa3pabdOTKe MpPOTrpaMMBbl MO0 XUMHH, K OMNPEIEICHUIO
oOmieil ctparerut 0Oy4eHus, BOCIUTAHUS U Pa3BUTHUA 00YYaIOIIUXCS CPEACTBAMU
yueOHoro npeamMera «Xumus» 1y 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHbie TosokeHuss ®I'OC COO o B3anM00OyCIOBICHHOCTH IICJICH,
COJEp)KaHusl, pe3yibTaToB OOydeHHs U TpeOOBaHMII K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHu3aliM, SBJISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepLIAIONIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOW CHCTEME XHUMHYECKOro oOpa3oBaHUS. OTHU IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO
U TpUPOJHOHN cpene. Peanusyercss xumMuyeckoe oOpa3oBaHUE OOydYarolIUMXCsl Ha
YpPOBHE CpeaHero oO0mero o0pa3oBaHUS CpeJACTBAaMH YYeOHOro mpeaMeTa
«XuMHs», COIEpKaHUE U MOCTPOCHHE KOTOPOIO OINpPEIENeHbl B MpOorpamMme Io
XUMHH € Y4ETOM crieln()UKN HAYKU XUMHH, €€ 3HaYeHHsI B [IO3HaHWU IPUPOJIBI U B
MaTepHalbHOW XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOUIMX LieJIeld U MPHUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEIHEro  OOIIero
oOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK MIPaeT 0CcoOyl0 poJib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepUAIbHON KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKME PALMOHAIBHOIO HAYYHOT'O MBIIUICHHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXalolIeM MHUpPE KaK O €IMHCTBE
IPUPOABLl U YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYKAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C JPYTMMHU €CTECTBEHHBIMM HayKaMu, XMMHUS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HH KaxJIoro wieHa ooOmectBa. CoBpeMeHHass XMMHS KaK Hayka
co3uaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOMA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM ¢ OOMMMHM LEISIMA M TPUHIMIAMU CPEIHETr0 OOIIero
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN yPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOOXOIUMYyI0 MM s  BBIPAaOOTKHM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B IKU3Hb COLIMYMA, TIPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMera  «XHUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xuMus» U «OOmass ¥ HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHUS KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOW HAayKH: CUCTEMa
3HaHUU MO0 HEOPraHMYECKONW XMMMHU (C BKIIOYEHUEM 3HAHUM U3 OOlIel XUMUM) U
OpraHnyeckon xumuu. POpMHUPOBAHME JAHHOW CHCTEMBI 3HAHUM IPU U3YUYEHUU
npeaMera o0OecreyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCErO0  MHOIroo0pasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumusi» u «OOwmas u
HEOpraHuyeckas XUMUs» cPOpMHUpOBaHAa B MPOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3YyYEeHHI0O ydeOHOro wmarepuasia U OOyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  OMNpPEAENIEHHBIX
TEOPETHUYECKNX YPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIACCUYECKON TEOPUU CTPOCHHSI OPraHMYECKHUX
COCIIMHEHHH, a TakKe€ Ha YpPOBHE CTEPEOXMMHYECKHX M DJIEKTPOHHBIX
NpEeACTaBICHU O cTpoeHun BemiecTB. (CBeneHHsT 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB JI0 CIOKHBIX OMOJOTHYECKH
aKTUBHBIX COEIUMHEHHI. B Kypce OpraHmyeckol XUMHH IOJIyYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIbHBIC
NPEJICTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(UKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[Tox HOBBIM yIJIOM 3peHUs B TNpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs M3yYECHHbIH Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHUs
TEOPETUUECKH MaTepual U (HaKTOJIOTUYECKUE CBEICHUS O BEIIECTBAX W
XuMHUUeckoi peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIass U HeopraHudecKas
XUMHUS» O00yJaronuMcs TPEIOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JIOTMUECKUX TMO3UIIHM,



riyoke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)KHEWIIUX BEIIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XHMHUYECKHX PEAKIUAX, WX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpoTeKaHusi jaomnoyiHgercs B Kypcax 10 um 11 kiaccoB
JIEMEHTAMH  COJEPIKAHMS, WMEIONIMMHU KYJIBTYPOJOTUUECKHH W TPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBA3UM XUMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ pOoJIb B IO3HABATEIBHOW M TPAKTHYCCKOU
JESATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpPYECTBA B OOJACTH TEOPUH M MPAKTUUECKHUX MPUIIOKCHUA XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0semMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATH WH(POPMAIIUIO H
OpUMEHATh €€ JJid TIONOJIHEHUS 3HAHWM, pelIeHUS HWHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAIBLHBIX MCCIEIOBATEILCKUX 3a/1a4. B 1emoM coaepikanne yaeOHOTO
npeaMeTa  «XUMHUSD ~ JAHHOTO  YPOBHS  M3YYCHHUS  OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUYECKOM OCHOBBI JJisi MMOHUMAaHUS
bunocohckux MACH, TaKWX KaK: MaTepUaIbHOE CIMHCTBO HEOPTaHHMYECKOTO M
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTpOEHHEM, II03HABAEMOCTh TPHUPOJHBIX SBJICHHH MYyTEM OKCICPUMEHTA U
pelieHus TMPOTHUBOPEYUH MEXIYy HOBBIMH (akTaMHM U  TEOPETHUYECKUMU
MPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUN IKOJIOTHYECKUX MPoOeMm, a
TakKe Mpo0JeM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnmane pemeHus 3amad  BOCHUTAHUS, PAa3BUTUS H  COLUATM3AIUU
OOyJaroIuXcss TPHHIATBIC TPOTPAMMON IO XWMHH TIOIXOIbI K OIPEICICHHUIO
CollepKaHUs ¥ TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, UMEIONNX 0a30BOC 3HAUCHHE JIST PA3TMYHBIX
BUJIOB JICSITEIIBHOCTU: PpEIIEHUS Tpo0JeM, IOUCKA, aHaiu3a W o0paboTKH
uH(pOpMaMU, HEOOXOAUMBIX [Jii NPUOOPETEHUsSI ONbITa NPAKTUYECKON U
UCCJIEIOBATENILCKON JIESITEIbHOCTH, 3aHUMAIONIEH BaXXKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpemnojgaBaHWs XUMHUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus, MPU OMPEACIICHUN
CoJlepKaTeIIbHONM XapaKTEPUCTUKHU TIICJICH H3Y4YeHUs TMpeaAMeTa HampaBlieHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAMIIMOHHO TpH3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JESATEILHOCTH 4YEeJIOBeKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOAUYECKON TOYKM 3PEHHUS TAKOM MOAXOJ K ONPEACICHUIO LEJIEH H3YYCHUS
TIpeIMETa SBISICTCS BITOJIHE ONPAaBIAHHBIM.



CornacHO MaHHOW TOYKE 3pEHHS TJABHBIMH IIENIIMUA HM3YYCHHS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

* (GOpMHUPOBaHHE CHCTEMBI XHMHUYECKHMX 3HAHWA KaK BaKHEHIIICH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHON KapTHUHBI MUpPAa, B OCHOBE KOTOPOU
JIe)KaT KITIOYEBbIE MOHATHUS, (pyHIaMEHTaIbHBIC 3aKOHBI M TEOPHUU XUMUH,
OCBOGHHUE SI3bIKa HAyKH, YCBOCHHE M MOHMMAHHE CYITHOCTU JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEn
UX Pa3BUTHUS U CTAHOBJICHHS,

* (¢dopMHUpOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIICCTB W XUMHYECKHX pEakiui, HEOOXOJUMBIX Ui TPUOOpPETCHUSI
YMEHHM OpPUEHTHUPOBATHCS B MHPE BELIECTB U XHMHUUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCETHEBHOM JKU3HH,

* pa3BUTHE YMEHHUH U CIOCOOOB JCSITEIbHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM
U OOBSACHEHHMEM XHMHUYECKOTO OHKCIEPUMEHTa, COOIIOACHHEM IpaBUII
0e301macHOro OOpaIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, conepkarenbHasi XapakTepUCTUKa LEJIed U 3a/1ad U3y4yeHUs
npeaMeTa B MporpaMMe 1Mo XUMUW YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CUCTEME CpellHero oduiero odpazoBaHusi. CerogHs B
NpENoJAaBaHUM XUMUU B OOJNBIIEH CTeNmeHH OTHaéTcs  MPEATNOYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHHs OOyueHus, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa3oBaTeNbHOM OpraHU3allid, BIAICIOLIErO HE
HA0OpOM 3HaHUU, a (YHKIHMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSIMU aKTUBHOTO TIOJYYEHUS! 3HAHWN W MPUMEHEHHS UX B PEajbHOW >KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3ajau.

B cBsa3u ¢ 3TUM npu HM3yYEHUM TpeaMmeTa «XHUMHS» JOMUHUPYIOLIEE
3Ha4YeHHe MPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanranusi o0y4aronmMxcsi K yCJIOBUSAM JAMHAMUYHO Pa3BUBAIOLIEIOCS MHpA,
dbopMUpOBaHHE  WHTEIJIEKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEUIECTBAMH U WX
npUMEHeHHneM; (popMHUpOBaHUE Y OOYHAIOIIMUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAYCHHUE [JIsl PAa3UYHBIX BHUIOB
NeSATeTLHOCTH: PEIIeHHs MpobJieM, MoucKa, aHauu3a u 00paboTku mHbOpMaINH,
HEOOXOUMBIX I TPUOOPETEHHS OMbITa ACSITENLHOCTH, KOTOpas 3aHUMaeT
BaXXHOE MECTO B T[O3HAHUM XUMHH, a TakXKe s OIEHKH C TO3UIUN
DKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIUIEKTyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIOCOOHOCTH CaMOCTOSATEIHLHO TPHUOOPETATh HOBBIC
3HaHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BATh



COBpEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJIOTHH JJIsl MIOUCKA M aHalii3a y4eOHOU u
HAyYHO-TIOMYJISIPHOU MH(GOPMAINY XUMUYIECKOTO COJIEpKaHUs, (OPMUPOBAHUE H
pa3BUTHE Yy OOYYaIOIIMXCS AacCCOIMATUBHOTO U  JIOTMYECKOTO  MBIIUICHHS,
HAOJIOMATEIbHOCTH,  COOPAaHHOCTH,  aKKYpaTHOCTH, KOTOPhIE  OCOOCHHO
HEOOXOJMMbI, B YaCTHOCTH, TNPHU IUIAHUPOBAHWU U TMPOBEIACHUH XUMHYECKOIO
AKCTIIEPUMEHTA; BOCITUTAHUE Y 00YyUaIOIMIMXCs YOSKIEHHOCTH B TYMaHUCTHYECKOM
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUU TJIOOATBHBIX IPoOJIeM
pallMOHAIILHOTO MPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAHEHHS TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpeKHOIO
OTHOILIEHUSI K MPHUPOJE M CBOEMY 3J0POBBIO, a TaKke NPUOOPETEHHS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHWM JUIsI TPUHSATHS TPAMOTHBIX PEIICHHH B
CUTYalUsIX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B ydyebHOoM miaHe cpeaHero ooOmiero ooOpa3oBaHUs MpeAMET «XUMUS»
0a30BOro0 ypOBHS BXOJHUT B COCTaB MpeAMETHOI obOnactu «EcTecTBeHHO-HAYYHBIC
IPEAMETHI.

OO11ee Yncno 4acoB, OTBEIEHHBIX Ui U3yYEHUs XUMHUH, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBaHus, cocrabisieT 68 dacos: B 10 kiracce — 34 gaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COAEPKAHUE OBYUEHMUSA

10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoid XMMUU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAUYCHHE B
IOJIYyYEHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopuss CTPOECHHsSI OPraHHMYECKHUX
coenunenuid A. M. bytnepoBa, €€ ocHOBHbIE NOJ0KeHUsI. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKMX BemlecTB. ['omoisiorusi, wu3oMmepus. XHMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o kiaccupuKaluu OpraHMYecKux BemlecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHHH (CHCTEMaTH4yecKas) W TpPUBHAJIbHBIE HAa3BaHUSA
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHHMS BEIIECTB W MX MPEBPALLCHUMN:
O3HAKOMJIEHHWE C 00pa3laMu OpPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYEeCKHX BELIECTB, HAOJIOACHHE U
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPIraHUYECKUX BEIECTB
IIpY HarpeBaHuu (IU1aBJIeHKHE, OOYTJIMBAaHUE U TOPEHHUE).



Yriaesoaopoabl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH pAx. MeTraH W 3TaH —
IpOCTEHIINE NPEICTABUTENN AJKAHOB: (U3NYECKUE M XMMHUUYECKHE CBOWCTBA
(peakuu 3aMelieHus] W TOpPEHUs), HAXOXKICHHE B NPHUPOAE, NOJIYYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUI Psf. DTWIECH U NPOIUJIEH —
NpOCTEHIMe NPECTABUTENN AalKEHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuMu THAPUPOBAHUS, TAJOTEHUPOBAHUS, THJpaTallud, OKHUCIECHUA U
MOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEWUIINE
XUMHUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lodydeHue CHUHTETHUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHUECKUN psifl. ALleTUIIEH
— MPOCTEHIIMIA MPENCTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XMMHUYECKHE CBOWCTBA (peaklUU THAPUPOBAHMSI, TaJIOTEHUPOBAHUs, TUApPATALUH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHue, pusnueckue M XUMHUYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOIYYEHUE U MIPUMEHEHUE. 101yon:
cocmas, cmpoeHue, uauueckue U  XUMUeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOayueHue u npumeneHue. TOKCHUHOCTh
apeHoB. ['eHeTMYecKkas CBsSI3b MEXAY YIVIEBOJOPOAAMH, NPHHAMIEKAIIMUMHU K
pPa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHHMKH yIIIEBOAOPOAOB. [IpupoaHBIM ra3 u IOIMYTHBIE
He(dTauble Ta3pl. Hedth m e€ mpoucxoxaeHue. CrocoObl nepepaboTku HeTu:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KaTaIUTUYECKHil), mnuponu3. I[IpomaykTsl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIILIICHHOCTH U B ObITY. KameHHbII
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEpPUMEHTAJIBHBIE METOJbl M3YYEHHMS BEIIECTB M MX MPEBPAILCHUMN:
O3HAaKOMJIEHUE C 00pa3laMu MJIACTMACC, KAy4yKOB U Pe3UHbI, Koyekiuu «Hedptb»
U «YT0JIb», MOJEIUPOBAHUE MOJIEKYJ YII€BOAOPOIOB U TajJOr€HONPOU3BOIHBIX,
IpOBEJCHUE MPAKTUYECKOW PabOThl: MOSyUYEHUE ITUIICHA U U3YUEHUE €r0 CBOMCTB.

PacuétHrble 3amaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA UCXOJHOIO BEIIECTBA WIM MPOAYKTa pEAKLUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIUH).

Kuciaopoacoaepxaiue opranuyeckue CoeJUHEHUS

IIpenenbHple ONHOATOMHBIE CHIUPTBL. METaHOA U JTaHOI: CTPOEHUE,
bu3nueckue M XUMHUYECKHME CBOMCTBA (peakluMM C AaKTUBHBIMU METaJJIaMH,



raJIoreHOBOJIOPOJaMH, TOpEeHue), npuMeHeHue. BoaopoaHbie CBS3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoOroatoMHble  COMPTBL. OJTWICHIJIUKOJIb W  TJULEPUH: CTPOCHHUE,
¢uznyeckne W XHUMHYECKHE CBOMCTBA (B3aMMOJACWCTBHE CO IEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas peakilis Ha MHOIroaToOMHble cnupThl). [lelicTBue Ha
opraHusM 4enoBeka. [[puMeHeHre ramuepruHa U STUIECHTJIMKOJIS.

®deHoJ:  CTPOCHHE MOJIEKYJIbl, (PU3MYECKHME U XUMHUYECKHE CBOMCTBA.
ToxcuuyHocth Penona. [Ilpumenenue gpenona.

Anpneruiel U kemowvl. DPopManbAETHN, aAUETAIBIETUI: CTPOCHHE,
dusznyecKkue U XUMUYECKUE CBOMCTBA (PEaKIMU OKUCICHHUS M BOCCTAHOBJICHHS,
KAUECTBEHHbIE PEAKLIUH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHl. MypaBbuHasg H
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3MYECKHEe U XUMUYECKHE CBOWMCTBa (CBOMWCTBA,
oOmme g Kiacca KUCIOT, peakuus 3TepuuKanum), NoJyyeHue U MPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHl KaK IMPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. MbIjla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHE.

Cnoxnble 3¢Gupbl KaKk TMPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxkupoB. buonorudeckas
POJIb KUPOB.

VYrneBoawl: coctaB, Kiaccuukamus ~ yriieBogoB  (MOHO-, M- W
nosucaxapuabl). [roko3a — npoctelnii MOHOcaxapua: 0OCOOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKHEe U XUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C
ruapokcugom Meau(ll), oxkucieHne amMmmuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bI), HaXOXKJIEHHUE B TPHUPOJE, MPUMEHEHHE,
ouonoruueckas poib. @otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noiumepsl. CTpoeHrne Kpaxmalia u
nemnono3bl. dusnyeckne W XUMHUYECKHME CBOMCTBAa Kpaxmana (THApOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUs BEIIECTB U HUX MPEBpalllCHUMN:
MPOBEICHNE, HAONIOJICHHE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMLEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepedpa(l) u ruapoxcumom wmenu(Il), B3ammMopeiicTBHE Kpaxmana C HOIOM),
MPOBEICHNUE MPAKTUUECKOU PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuéTHrble 3amaun.

Bbluncinenuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WJIM MPOAYKTAa PEAKIHUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINH).

A3oTcozeprkalme OpraHu4eckue COeIMHEeHHUS.



AMMHOKHCIIOTHI Kak aM(pOTEepHbIE OpraHYecKre coeuHeHns. Ou3nueckue u
XMMHUYECKUE CBOMCTBA aMUHOKMUCIOT (Ha MpUMepe TIulMHA). buonoruueckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkn Kak NOpHpPOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAS CTPYKTypa O0enkoB. XUMHUECKHUE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU HAa OCJIKU.

OKCHepUMEHTAIBHBIE METO/IbI U3yUYEHHSI BEIIECTB U UX MPEBPAILECHUA:
HaOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OMBITOB: JIEHATYpalHs OCIKOB MPH
HarpeBaHUM, IBETHHIC PEAaKLUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHHU BBICOKOMOJICKYJISPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCOUHEHUN —
MOJINMEPHU3ALUS U MIOJTUKOHEHCALUSI.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHS BELIECTB U UX MPEBPAILCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeIMETHBIX CBA3EH IIPU U3YYEHUN OPraHUYECKOW XUMUU B
10  kmacce  OCYHIIECTBIISIETCS ~ 4Yepe3  HUCHOJb30BaHME  Kak  OOHIMX
€CTECTBEHHOHAYYHbIX IMOHATUN, TaK W MOHSATUH, SBJISIOMIUXCS CUCTEMHBIMU IS
OTJIEJbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Ke ecTeCTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, Hay4YHbI (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KJIacCHU(UKaAIus, NepUOJUYHOCTb, HAOII0EHHE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIEIMPOBAHMUE.

dusrka: MaTepus, SHEpPrus, macca, aroM, 3JIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢oTtocuHTE3, OHMOJOrMYECKH AaKTUBHbIE BemlecTBa (O€NKH, YTIEBOJIbI, >KHUPBI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOIbI, MOJE3HbIE UCKOMaeMble, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHl, OCHOBBI PALlMOHAIBHOIO IHTAHMUS,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHUE MperapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC



OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 31eMeHT. AToMm. Sfnpo aroma, HW30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB MO OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypaIusi aTOMOB.

[lepnognueckuit 3akoH U [leproanueckas cucTeMa XUMMUYECKUX DJIIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3akoHA U [leproanueckoi CHUCTEMBbI
xumuyeckux snemeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJIJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIOXHBIX BEIIECTB MO TIPYINIaM U NEPHOJIAM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crtpoenue BeniecTBa. XHMHUYECKas CBsA3b. DBuIbl XUMHUYECKOW CBA3U
(KoBaJIeHTHasi HEMOJISipHasi W TOJIsIpHAsi, MOHHAs, MeTajuihdeckas). MexaHu3Mbl
o0Opa3oBaHUs KOBAJICHTHOU XUMHUYECKOU CBSI3U (oOMeHHBIH 151
JIOHOPHOAKIETITOPHBII). Bonoponnas CBS3b. BaneHntHOCTS.
DIIEKTPOOTPULIATEIIBHOCTb.

Crenenb okucienus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYISPHOIO M HEMOJEKYJSIPHOTO  CTPOCHHUS.  3aKOH
ITOCTOSTHCTBA COCTABA BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKHU.

[lonAaTHEe O nOUCHEPCHBIX cHUCTeMaxX. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. |'eHeTMyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuus. Krnaccupukanumss  XMMHUYECKHMX — pEakUuMd B
HEOPraHUYECKOM M OPraHUyYeCcKOil XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SJHEPTUU TP XUMUYECKUX PEAKLIUSX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTb OT pazNU4HbIX (akTopoB. OOpaTuMble
peakuun. XHUMHYECKOE paBHOBecHe. DaKTOpbI, BIMAIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnekrponutuueckas auccounanus. CunapHble U ciaadbie 31eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIepUMEHTAIbHBIE METOJIbl HM3YYE€HHUsS BEIIECTB WU HUX MPEBPAICHUIN:
neMoHcTpanus tabiui «llepuomuueckas cucteMa xumudeckux annemeHtoB JI. U.
MenpeneeBay, u3ydeHUE MOJENECH KPUCTALUTMYECKUX PEMIETOK, HAOIIO/IeHWE U



OMHCaHUEe AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE TIEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUU KATaIu3aToOpa, OMPEICICHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHIMUKATOpa, peaKIMd MOHHOro OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiusHue pa3nudHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérurle 3amaun.

PacyéTel 10 ypaBHEHUSM XUMHYECKMX pEakiuid, B TOM YHUCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C MCIIOJIb30BAHUEM IOHATHS «MacCCOBas
JIOJISI BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilonoxkenne HemerauioB B Ilepuomnyeckon  cucreme
xuMuueckux sneMmeHToB J[. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAUIOB (HAa MpUMEpe
KHCJIOpOo/a, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBAa Ba)KHEMINIMX HEMETAJJIOB (TajlOT€HOB, CEphI, a30Ta,
dbochopa, yrimepoga W KpeMHHS) M HX  COCAWHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJIHBIX COSTMHEHUN).

[IpumeHeHnEe BAXXKHENUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B Ileprogudeckor CUCTEME XMUMHUYECKHUX
anemeHToB JI. . MenpaeneeBa. OcCOOEHHOCTU CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiuioB. O0mue ¢uznyeckue cBoiicTBa MeTaiuioB. CIUlaBbl METAJIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSHKEHUN METAIIIOB.

XUMUYECKHE CBOMCTBA BaXXHEUIIMX METAUIOB (HATpUM, Kalul, KaJbLIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mue cnocoObl moiayyeHus MeTtaioB. lIpumeHeHue MerasuioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUS BEHIECTB M MX NPEBPALICHUN:
M3yYeHHE KOJUICKIIMU «MeTalibl M CIUTaBb», 0O0pa3lloB HEMETAJUIOB, PCIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHUE U OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OIBITOB (B3aMMOACHCTBHE THIPOKCHIA aTIOMUHUS C PACTBOPAMH
KHUCJIOT U IIeJI04el, KaUueCTBEHHBIC PEaKIIUM Ha KATUOHBI METAJIOB).

PacuéTHrble 3amaun.

PacuéTtel mMaccel BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUHU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) IPOIYKTOB PEAKITMH, €CITU OJTHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS U KU3Hb

Ponp xuMuu B 00eCreueHHH HKOJOTHYECKOM, IHEPTeTUYECKON M THUIIEBON
0e30macHOCTH, pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJIaX TO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUU.



[IpeacraBnennss 00 OOUMX HAay4YHBIX NPUHIMIAX MPOMBIIUIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MAaTEPUANOB: BAXKHEWIINE CTPOUTEIBHBIC
MaTepuaabl, KOHCTPYKIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaiibl sl 3JIEKTPOHMKHA, HAHOMATEpHUasbl, OPraHUYECKNE U MHUHEPAIbHBIC
yao0peHus.

Xumusi ¥ 340pOBbE YEJIOBEKA: IPAaBWJIA HCIIOJIb30BAaHUSA JIEKAPCTBEHHBIX
IpenaparoB, paBuia 0€30MMaCHOTO UCIIOIB30BAHUS MPENapaToB OBITOBOM XUMUU B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeIMETHBIX  CBsi3ed MpU  M3Y4YEHHM  OO0medl
HEOPraHUYEeCKOW XUMHUH B 11 Kiacce OCyIIECTBISIETCS YEPE3 UCIOJIb30BAHUE KAK
OOlIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK U TIOHITHH, SBISIOMIMXCA
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TMOHSATHS: HAy4YHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIaccupUKalusg, MNEPUOJUYHOCTb, HAOJI0ACHUE,
AKCIEPUMEHT, MOACIHUPOBAHUE, U3MEPECHUE, SIBJICHUE.

dusuka: MaTepus, SHEPIrUsi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHUI YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEIUYMHBI U €IUHULIBI UX
W3MEpPEHMS, CKOPOCTb.

buomorus: knmeTrka, oOpraHm3M, JKOCHCTeMa, Ouocdepa, MakKpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepaibl, TOPHBIE MOPOIBI, TOJIE3HBIE HUCKONAaeMbIe, TOILIMBO,
PECypCHI.

TexHomorus: XMMUYecKass MPOMBIIIJIEHHOCTh, METAJLTYPTHs, MPOU3BOJACTBO
CTPOUTEJIbHBIX MATEPUAJIOB, CEJILCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBIIIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX IpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaioB,
AJIIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI I110 XUMHNHA
HA BA30BOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
OOy4JarolmMUMHUCs TIporpaMM CpeHero ooOImero oOpa3oBaHus (JIMYHOCTHBIM,



METanpeJIMETHbIM M TpeAMeTHbIM). HaydHo-meToauueckoli OCHOBOM  Jis
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
o0pa30BaHUs SIBJSIETCS CUCTEMHO-/ICATSIIbHOCTHBINA TTOAXO.

B cootBeTcTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IIPCAMCTA «XuUMHUSA» Ha YPOBHE CPCIHCETO
06HICFO O6p330BaHI/I5{ BBIACJICHBI CIICAYIOITHUC COCTABJIAIOIIUC!

OCO3HaHHE 00YYaIOIUMHUCS POCCUNUCKON IPaKIaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO; HAIMIUE
MOTHBallMM K OOYYEHHIO;  LEJCHAIPABICHHOE pPA3BUTHE BHYTPEHHHX
yOEXKICHN TMYHOCTH Ha OCHOBE
KIIOYEBBIX IIEHHOCTEM W MCTOPHYECKHUX Tpaauluid O0a30BOM HAyKH XUMUH,
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcsi PyKOBOJICTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, HPHUCYLIMMHU IIEJIOCTHOU
CUCTEME XHMHUYECKOr0 00pa30BaHUs; HaJIM4YUE MPABOCO3HAHUS 3KOJIOTUYECKON
KYJIBTYpPbI U CIIOCOOHOCTU CTaBUTh
LEIN U CTPOUTH )KU3HEHHBIE ILJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMera «XUMHUsS» AOCTUTAIOTCA B
€IMHCTBE Y4YeOHON U BOCHUTATEIBHOM JAESITENBHOCTH B COOTBETCTBUU C
T'YMAaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU
U ujeajaMd POCCHICKOro Tpa)XAaHCKOro OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMu U TpaBUJaMH  MOBEACHHUS,  CIIOCOOCTBYIOIIMMM  IpOIEccaM
CaMOMO3HAHUS, CaMOpPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00y4Jarommxcs.

JIM4HOCTHBIE pPE3yJbTaTbl OCBOCHMS NpeaMeTra «XHUMHUSD  OTPAKAIOT
C(OPMUPOBAHHOCTh ONbITA TO3HABATEIbHOM M MPAKTUUYECKOW JEsITebHOCTU
oOy4Yaronmxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM UYHUCIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS O0YJArOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00513aHHOCTEM,
YBOKEHUS K 3aKOHY MU MPABOMOPSIKY; MPEACTaBICHHUS O COLIMAJIbHBIX HOpMax M

MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKON JAESATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4Y€OHBIX W TMO3HABATENIBHBIX 3a7a4, BBHITOJHCHUH
XUMHUYECKUX DKCIIEPUMEHTOB; CIIOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTHBBI,
HaMEpPEHHUS, JIOTUKY U
apryMEHTBI IPYTHX NPH aHAIM3E Pa3IUYHBIX BUIOB YICOHOH EATEIBHOCTH; 2)

NATPUOTUYECKOT0 BOCIIMTAHUSA:

INECHHOCTHOT'O OTHOICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICIUIO



OTE€YECTBEHHOM XUMHH,; YBAXCHHUA K IIPOLECCY TBOPUCCTBA B obnactn TCOPHUHU U
MMPaKTHYCCKOI0 HNPUMMCHCHHA XHMHH, OCO3HAHHSA TOIO, 4TO AOCTHKCHHA HAYKH
CCThb PE3YJIbTaT AJIUTCIIBHBIX H&6J’IIOI[CHPII?I, KPOIIOTJIMBBIX JSKCIICPUMCHTAJIbHBIX
IOHUCKOB, ITOCTOAHHOI'O TPyAad y‘-IéHBIX H IIPAKTUKOB; HHTCPCCA U IMO3HABATCIIbHBIX
MOTHUBOB B IIOJYYCHHH H IIOCIICAYIOIICM 4HAJIU3C I/IH(i)OpMaHI/II/I 0 IICPCAOBBIX
JOCTHKCHHAX COBpGMeHHOfI OTE€YECTBEHHOM XUMHUU,

* JAYXOBHO-HPaABCTBCHHOI'O BOCIIMTAHMA:
HPABCTBCHHOT'O CO3HAHUA, OTUYCCKOI'O ITOBCACHUA, CITOCOOHOCTH OLICHNBATDH
CuTyaluu, CBA3aHHBIC ¢ XUMHWYCCKUMMU ABJICHUAMU,

U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH; TOTOBHOCTH OLIEHMBATH CBOE IMOBEJAEHUE U MOCTYINKH CBOMX
TOBAapHUIEH C TMO3UMLUUNA HPABCTBEHHBIX M IPABOBBIX HOPM H OCO3HAaHHE
MIOCJIEACTBUAN 3TUX MTOCTYNKOB;

* (opMHPOBaHUS KYJbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 3I0poBOrO U 0Oe3omacHoro oOpasza JKHU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3J0POBbIO; COOJIIOJIEHUSI MpaBWi Oe€30MacHOro oOpallleHus ¢
BELIECTBAMHU B OBITY,

IIOBCEHEBHOM )KU3HU U B TPYAOBOU AEATEIBHOCTH; MOHUMAHMSI LICHHOCTH ITPaBUII

WHIUBUYAJIBHOTO U KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS MOCEACTBUNA U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

* TPYAOBOIO BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4€OHO-UCCIEN0BATEIbCKOU
NEeATEIbHOCTH, OOILNECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BUAAX
JEeATEIbHOCTH; YCTAHOBKM Ha AKTUBHOE yYacTHE B PEIICHUH MPAKTHYECKUX 3a1a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEepeca K NPaKTHUECKOMY U3YYEHHIO PO EeCcCHil pa3IMyHOro poja, B TOM
YKUCJIE Ha OCHOBE NPHUMEHEHMS NPEIMETHBIX 3HAHUM MO XUMHUHU; YBaXKEHUA K

TPYLY, JIIOASIM TPpyJa U pe3ysibTaTaM TPYAOBOW JIEATEIbHOCTH; TOTOBHOCTHU K

OCO3HAHHOMY BbIOOPY MHJIMBUIyaIbHOU TPAEKTOPHUU
oOpa3oBanusi, Oyaymied MpogecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

9KOJIOTUYECKH 1I€JIeCO00Pa3HOr0 OTHOIIEHHSI K PUPOE, KaK UICTOYHHUKY
CYUIECTBOBAHMSI JKM3HM Ha 3emje; T[OHMMaHUS TJ00albHOIO XapakTepa

HKOJIOTUYECKUX MPOOIIEM, BIUSHUS



DKOHOMHMYECKUX MPOLIECCOB HA COCTOSIHUE TNPUPOAHOM M COLMAIBHOM CpENbL;

OCO3HAaHMS HEOOXOJIMMOCTH UCIOJIb30BaHUS JOCTHKEHUN XUMUH JIJIs1
pELIEHUS BOIPOCOB PAllMOHAIBHOTO MPUPOAOIIOIb30BaHNS; AKTUBHOTO HEMPUATHUSA

JIEUCTBUI, IPUHOCSILINX BPEl OKPYKAKOIIEH
OPUPOIHON cpelie, YMEHHS MPOTHO3UPOBATh HEOIATOMPUSTHBIE SKOJIOTUYECKUE
MOCJEACTBUS TPEANPUHUMAEMBIX JEUCTBUUA M MNPENOTBpalllaTh MX;  HAJIUYHS
Pa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKON KYJbTYpbl, OIbITA
JESITEIbHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MU
B M0O3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOuH;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH; TMOHUMAaHUS CHEIUBUKH
XUMUM Kak HayKd, OCO3HaHMs €€ poiau B (HOPMUPOBAHUM PAIMOHAIBHOTO
HAy4YHOTO MBIIUICHUS, CO3JJaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKarolem
MHUpE KakKk O €IWMHCTBE NPUPOJbI W 4YEJIOBEKa, B TIO3HAHUUA MPHUPOIHBIX
3aKOHOMEPHOCTEH U pEelICHUH TPOoOJeM COXpaHEHHUsS MPUPOJHOTO PABHOBECHS,
yOEeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JUIsI COBPEMEHHOW LHUBWIM3AIUU: B
e€¢ TYMaHHCTHYECKOW HAIpPaBICHHOCTH U Ba)KHOW POJIM B CO3JIaHMM HOBOW 0asbl
MaTepHabHOU KYJIbTYPbI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTOMUUBOTO pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPreTUYECKOW, IHIIEBOM W OSKOJOTUYECKOU
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECIICUCHUH YCIOBUM YCIIEIITHOTO TPYyAa U
AKOJIOTUYECKH KOMMOPTHOM KU3HM KaXJAOro ujeHa oOOIlecTBa; €CTeCTBEHHO-
HAay4YHOW I'PaMOTHOCTH: IOHUMAHUS CYITHOCTH METOJ0B
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAJIu3a U OOBSICHEHUS SBJICHUN OKPYXAIOIIEro MUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUM, YMEHHUS JeiaTh 000CHOBAaHHBIE 3aKJIIOUCHUS Ha
OCHOBE Hay4dHbIX (PAKTOB M HUMEIOIIUXCA JAHHBIX C I1EJIbI0 TOJy4YeHUSs
JIOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CAMOCTOSITEIHFHO UCIIOIH30BATh XUMUYECKHE
3HAHUS IS
penieHus mpooJieM B peajbHBIX KU3HEHHBIX CUTYAIUsX; HHTEpeca

K [IO3HAHUIO U UCCIIEI0OBATEIIbCKON JIESITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3OBaHHIO |
caMOOOpa30BaHUIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMUHM B
COOTBETCTBHUH C )KM3HEHHBIMH MOTPEOHOCTSMU; HMHTEpeca K 0OCOOEHHOCTSIM Tpyia
B pa3NUYHBIX cepax MpoPhecCuoOHATbHON
JIEeSITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI



MertanpenMeTHbie pe3yJbTaThl OCBOCHMS YU4e€OHOTO MpeaMera « XUMHUs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE TUTSt dhopmMupoBaHUS MHUPOBO33PEHUS 00yYaroIIMXCs
MEKIMCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHSTHUS, OTPAXKAIOIIHNE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHenuduKy METOJOB IO3HAHUS,
UCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBIICHUE,
MPOIIECC, CUCTeMa, HayYHBIN (DaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, WCCIEAOBaHWE, HAOIIOJCHUE, HW3MEPEHHUE, OSKCIEPUMEHT W JpYTHE);
YHUBEpCAJIbHbIC y4eOHBIC JeHCTBHUS (IMO3HABAaTE/bHbIC, KOMMYHHKATHBHBIE,
PETYJISTUBHBIE), o0ecrneynBaronme dbopmupoBanue GbyHKIIMOHATBEHON
TPaMOTHOCTH U COIIMATIBbHON KOMIIETEHIIUUA O0YUYarOIIUXCS;

CIIOCOOHOCTH 00yYaroIMXCst HCTIOJI30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC YYCOHBIC
JEWCTBUS B MIO3HABATEIIPHON M COIIMAIBHOM MPAKTHKE.

MeranpeaMeTHbIE Pe3yJabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATIbHBIMU
y49eOHBIMH  TI03HABATEIBHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICICTBUSIMU.

OBJiaieHne YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEILHBIMU
NefiCTBUSIMM:

1) 0a3oBble JIOrHYecKHre JeCTBUS:

CaMOCTOSITEIbHO  (popMynupoBaTh U aKTyaJu3upoBaTh  MpoOIieMy,
BCECTOPOHHE €E€ paccMaTpuBaTh,  OMNPENENATh LEIH ACATECIbHOCTH, 3ajaBas
rapaMeTphbl ¥ KPUTEPUH UX
JIOCTHUKEHHUSI, COOTHOCUTh PE3YJIbTaThl JICITCIHPHOCTH C MOCTaBJICHHBIMU IIEJISIMH;

WCIIOJIB30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —

BBIICJIATh XapPAKTEPHBIE NMPU3HAKH MOHATHA W YCTAHABIWBATH UX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHITHUS JJIsI OOBICHEHUS OTIENbHBIX (DaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH JUIS KiIacCU(pUKAITUN BEIIECTB U
XAMUYECKUX PEAKIHM; YCTaHABIMBATH NMPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY
MU3y4yaeMbIMH SIBJICHUSMH; CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTUBHBIE,
JIETyKTUBHBIE, 110
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B pPacCMaTpPUBAEMBIX
SBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI M 3aKIIOYCHHS; TPUMEHSIThH B IPOIECcCe
MO3HAHUS, WCIOJIb3yeMble B XHUMHH CHUMBOJUYECKHE (3HAKOBBIC) MOJCIH,
peoOpa3oBbIBATh MOJICIBHBIE TMPEICTABICHUS — XUMHYCCKHHM 3HAK (CHMBOJI)
aJIeMEeHTa, XuMudeckas ¢Gopmylia, ypaBHEHHE XHMHUYECKON peakuuu — TpH
pelieHny y4eOHBIX TIMO3HABATENBHBIX M MPAKTHUYECKUX 3aJlad, MPUMEHSTH
HAa3BAaHHBIE MOJEJbHBIE MPEACTABICHUS JJIsl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLIHUM.



* 0a3oBble HCCIeA0BATEIbLCKUE NeHCTBUS:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEILIECTB U XUMUYECKUX
peakumii; GopmynupoBaTh eI MW 3aJadyd  UCCJIEJAOBAaHMS, MCIOJIb30BaTh
MOCTABJICHHBIC M CAMOCTOSATEIHLHO C(OPMYyIHpPOBAHHBIE BOMPOCHI B KadeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI Jisi (POPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHH; BIaI€Th HABBIKAMHU CaMOCTOSTEILHOTO
IUTAHUPOBAHUS U MPOBEACHUS YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHUsI HaOJ0MaTh 3a XOAOM MPOIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €TO
pe3ynbTat, GopMyIupoBaTh 000OIIEHHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yibTaTOB MCCIEIOBAHUSA, COCTAaBISATh OOOCHOBAaHHBIM OTYET O MPOJIETAHHOM
paboTre; TpUOOpPETaTh OMBIT YYCHHUECKOW HCCICIOBATEICKON W TMPOCKTHOM
NESATEIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOWCKY METOJOB pENICHUS TMPAaKTHUYECKUX 3a7ad, NPUMEHCHUIO pPa3IMYHbBIX
METO/IOB ITO3HAHMSI.

« paborta ¢ unopmanuei:

OPHUCHTHUPOBAThCA B PA3IUYHBIX HWCTOYHHWKAX WHMopMaruu (Hay4dHO-
MOMYJIsIpHAsT JIUTEparypa XUMHUYECKOTO COJCP)KaHMS, CIPaBOYHBIE IOCOOMS,
pecypcebl HTepHeTa), aHamM3upoBaTh MH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
MIPE/ICTABIICHNUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTh U
HEMTPOTUBOPEYHBOCTH;

GbOopMyIMpPOBaTh 3alpPOCHl W MPUMEHSATH PA3IUYHBIC METOMBI TMPU MOUCKE U
orbope wuHPOpPMALIUK, HEOOXOAUMOW JUIS BBITIOJHCHHS Y4YeOHBIX 3a7ad
OTIPENENEHHOTO THIA; MPUOOpPETaTh OMBIT HWCIOJb30BaHUS WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTMA W PA3JMYHBIX ITOMCKOBBIX CHCTEM;,  CAaMOCTOSITEIHHO BBIOMPATH
onTUMalibHyt0  (opmy mpencrtaBieHuss uHbopManuu  (CXeMbl, TrpaduKH,
TUarpaMMbl, TaOJMIIBI, PUCYHKH W JPYTHE); HCIIONh30BAaTh HAYYHBIA SI3bIK B
KauecTBe CpeACcTBa Npu padboTe ¢ XUMHYECKOW HHQOpMaIMen: MPUMEHSThH
MEXIpeaMeTHbIC ((Pu3nueckue 1 MaTeMaTUYECKHUE) 3HAKH U CUMBOJIBI, (POPMYIJIBI,
ab0peBUaTypbl, HOMEHKJIATYPY; HCIIOIb30BaTh M MPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA
HaTJISTHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMBI B XOJ€ IUajIora W/WiIH
JTUCKYCCUHW,  BBICKa3blBaThb  HUACH, (HOPMYIUpPOBaTH CBOU  IPEIJIOKCHHUS
OTHOCHTEJIHLHO BBITIOJIHCHHS TPEUIOKEHHON 3a/7aud; BBICTYHATh C MPE3CHTAIUCH
PE3yNIbTATOB MO3HABATEIHLHOM JEATETLHOCTH, MOTYYEHHBIX CAMOCTOSITEIIBHO WM
COBMECTHO CO CBEPCTHHKAMHU TIPH BBIMIOJHEHUH XHUMHUYECKOTO JKCIICPUMEHTA,
MPAKTUYECKONH pabOThl MO HKCCICIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoeKTa W (HOPMYIUPOBATh BBIBOJBI IO PE3yJIbTaTaM



IPOBEAEHHBIX MCCIIEN0BAHUMN MMYTEM COIIACOBAHUS MO3ULMN B X0J1€ OOCYKACHUS U
oOMeHa MHEHUSIMHU.
OBJafieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:
CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYILECTBJIATH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, OIpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTb MU IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii aliropuT™M JEHCTBHM mpu
BBINIOJITHEHMM Y4E€OHBIX M HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ deKTUBHBI CMOCOO MX pelIeHHs C Y4YETOM IMOJNYyYeHHS HOBBIX 3HAHUHM O
BEIIECTBAX M XUMHUYECKUX PEAKUUAX;  OCYIIECTBIATH CAMOKOHTPOJIb CBOEU
JEeATEIbHOCTH Ha OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUM O XHUMHUYECKOW  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XHUMHH B TO3HAHUM SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM TSl PEIICHUS MPAKTHYECKUX 3a71a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHON
cCpene; BIIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHWUM, KOTOpas BKIIKOYACT:
OCHOBOTIOJIATalOIINE TMOHATHS (XMMHYECKUW DJIEMEHT, aTOM, OJJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, JIEKTPOOTPULIATENILHOCTh, XMMUYECKas
CBsI3b, CTPYKTypHasi (opmyna (pa3BEpHYTass U COKpaII€HHAs), MOJIb, MOJISIpHAS
Macca, MOJIIPHBI O00BEM, YIJIEPOAHBIM CKeNeT, (QPYHKUMOHAIbHAS TpPYIA,
paguKall, U30MepHsi, U30MEPhI, TOMOJIOTUYECKHUIN PsAJl, TOMOJIOTH, YTIE€BOIOPOIbI,
KHCIIOPOJ, U a30TCOJAEpX aIIUe COCAUHEHUS, MOHOMEpP, MOJHUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAUHEHNS); TEOPUH U 3aKOHBI (TEOPHUS CTPOEHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXKalMe B OCHOBE IOHUMAHHMS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJOTHMYECKUE CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH W
0€30MacHOM HCIIOJIb30BAHUU BAXKHEWIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEeATEebHOCTU YeslOBEeKa; CPOPMUPOBAHHOCTh YMEHUU BBISBIATH
XapaKTePHbIC IPU3HAKY MMOHATUN, YCTAHABIMBATH UX B3aUMOCBSI3b, UCTIOIH30BATh
COOTBETCTBYIOIIIME TOHATHUS TPU ONMUCAHUU COCTaBa, CTPOCHUS M IpEBpalleHUi



OpraHUYeCKUX  COEIMHEHUN; C(HOPMHUPOBAHHOCTh YMEHUH  HCIOIB30BAThH
XMMHAYECKYI0 CHUMBOJIUKY I COCTABJICHMS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEépHYTOH, COKpamEHHON) (HOPMYNT OPraHMYECKUX BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKLIHM, U3rOTABIMBATH MOJEINA MOJIEKYJ OPTaHMYECKUX BEILECTB
U1 WUIIOCTPAllMM  UX  XUMHUYECKOT0 Y MPOCTPAHCTBEHHOTO  CTPOECHUS;
c(OpMUPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpylnmne COeAWHEHUN (yriaeBOJOPOAbI, KHCIOPOA M a30TCOJEpIKaIlHe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS), JlaBaTh WM Ha3BaHUS 110
cuctematnyeckoil HomeHknatrype (IUPAC), a takxe NpUBOAWTH TPHUBUAIBHBIC
HA3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJICH, MPOMUJIEH, alleTUJIEH,
ATWJICHIJIMKOJb, TIHIEpUH, (EeHO, QopManbAerull, aleTalbIerul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJICMHOBAs! KMUCJIO0TA, CTEAPUHOBAsI KUCIIOTA, TJIF0K03a,
bpyKkTo3a, KpaxMmal, I1eJUI0JIo3a, IJIHMIUH); CHOPMUPOBAHHOCTh yMEHUS
ONPENENATh BUABl XUMUYECKOHN CBS3H B

OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

cOPMHUPOBAHHOCTh YMEHHUSI TNPUMEHSTH TOJIOKEHUS TEOPUH CTPOEHUS
oprannueckux BeniectB A. M. byTiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOICTB
BEIIECTB OT KX COCTaBa W CTPOCHHUS; 3aKOH COXPAHEHUsS MacChl BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTh COCTaB, CTpOEHUE, (pusznueckue u
XUMUYECKUE CBOICTBA TUIIMYHBIX MPEACTABUTENIEH  Pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BeIEeCTB (METaH, 3TaH, dTWJICH, MPOIMWICH, alleTUIeH, OyTaJIueH-
1,3, metunOyraauen-1,3, O€H30J, METaHOJ, 3TAHOJ, STHJICHIJUKOJIb, TJIMIICPHH,
dbeHon, aneTtanbAeTrul, MypaBbUHAs M YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxma,
LEJUTI0NI03a, aMUHOYKCYCHasi KHCI0Ta), WUIIOCTPUPOBATh TE€HETUYECKYHO CBSI3b
MEXJy HUMU YpaBHEHHSIMHU COOTBETCTBYIOIIMX XHUMHYECKUX pPEaKIHUil C
UCIIOJB30BAaHUEM  CTPYKTYPHBIX  (Qopmysd;  COPMUPOBAHHOCTH  YMEHUS
XapaKTEePU30BaTh MCTOYHHKHU YTIEBOIOPOJHOTO ChIphsi (HE(MTh, MPUPOIHBIN Ta3,
yToJib), CHOCOOBI MX TMepepadOTKM U MNPAKTUYECKOE MPUMEHEHUE MPOIYKTOB
nepepadoTky; CHOPMUPOBAHHOCTh YMEHHMM MPOBOJUTH  BBIUMCICHUS  TIO
XUMHUUYECKUM YPaBHEHUSIM (Macchl, 00bEéMa, KOJTUYECTBA UCXOIHOTO BEIECTBA WU
MPOJYKTa PEaKIUH IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WM TMPOAYKTOB peakiuu); CHOpMUPOBAHHOCTh YMEHUM
BIAJCTh CHUCTEMOW 3HAaHWW OO0 OCHOBHBIX METOJIaX HAYYHOTO IIO3HAHMSI,
UCIIOJB3YEMbIX B XHUMHHU TPU H3YUYCHUH BEIIECTB M XUMHYECKUX SIBJICHUM
(mabmrosieHre, W3MEpeHue, OKCIEPUMEHT, MOJICIUPOBAHUE), HCIOIh30BaATh
CUCTEMHBIC XHUMHYECKHUE 3HAHUSI JUIS TMPUHATUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalMsIX, CBS3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM,;
chOpMHPOBAHHOCTh, YMEHHUN COOJIO/IaTh TPaBWIA TOJIb30BAHUS XUMHUYECKOU
MOoCy/Iol U J1abOpaTOpHBIM O00OpYJOBaHHWEM, a TaKXKe IMpaBwia OOpalieHus ¢



BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBIMOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OIBITOB; CHOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATHh U BBIMOJIHSATH
XUMUYECKUH  DKCHEPUMEHT (MpEeBpalleHUs] OpPraHMYeCKUX BELIECTB IpH
HarpeBaHUM, IMOJYYEHUE OSTUJIEHA M HW3YYEHUE €ro CBOMCTB, Kadye€CTBEHHbIC
peaKkIMK OPraHNYeCcKUX BEUIECTB, ACHATypalusi OEJIKOB IIPU HArPEBaHUH, [[BETHBIC
peakuuu OENKOB) B COOTBETCTBHHM C IpaBWJIaMU TEXHHUKH O€30MACHOCTH MpPH
oOpalieHM C BelleCTBaMU M J1abOpaTOPHBIM 00O0pY/IOBaHHUEM, MPE/ICTABISATD
pe3ynpTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHHA
COOTBETCTBYIOIIUX peakuuid u GOpMYIMpOBAaTh BBIBOJbI Ha OCHOBE HJTHX
pe3ynpTaToB;,  C(OPMUPOBAHHOCTh  YMEHHH  KPUTHYECKH  aHAJIU3UPOBATH
XUMHUYECKYI0 HHGOpMAIMIO, TMOIYy4aeMyl M3 pa3HbIX HMCTOYHUKOB (CpeacTBa
MaccoBoi uHpopManuu, IHTEpHET U ApYyTUX);

C(OPMUPOBAHHOCTb ~ yMEHMHM  COOJIOAATh  IpaBWJIA  JKOJOTHYECKH
1e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IIEJISAX
COXpaHEHHUsI CBOErO 3JI0POBbS M OKPYKAIOIIEW NPUPOAHOW Cpeabl, OCO3HABATh
OIIACHOCTh BO3JICHCTBHS HA JKUBBIC OpPraHU3MbI OIPEIECIEHHBIX OPraHMYECKUX
BEIECTB, MOHUMas cMbica nokaszatens [I/IK, moscHsATe Ha mpumepax crocoObl
YMEHBUIEHUS W NPENOTBPAIICHUS HMX BpPEJHOTO BO3JACHCTBUS Ha OpPraHU3M
YeJIOBeKa; i1 OOy4YaloIMXCAd C OrPAHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBS:
YMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX NO3HAHMSI BEIIECTB
U XUMHYECKUX SIBJICHHWH; ISl CJENBIX U CIA0OBUASIIUX OOYyYArOIIMXCS: YMEHHE
UCITIOJIB30BaTh pebeHO-TOUCHHYIO cucTeMy obo3Hauenuii JI. bpaitns s 3anucu
XUMHUYECKUX (HOPMYIL.

11 KUIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHUS Kypca «OOmas u HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XUMHYCCKOW  COCTaBIISIOLICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpPA, POJM XHUMHUU B TIO3HAHWU SIBJICHUMU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM /ISl PEIICHUS MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U MPUPOTHOU
Cpelie; BIaJCHUE CUCTEMON XUMUYECKUX 3HAHUH, KOTOPasi BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMHUYECKUH 3JIEMEHT, aToM, HM30Tom, S-, P-, -
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEINEHb OKHUCJICHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKast, BOJOPOAHAS), KpUCTATMYECKasl pereTka,
TUIBI  XUMHYECKHUX  pPEaKIHM, PpPACTBOP, DJIEKTPOJIUTHI, HEDIJICKTPOJIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH



XUMHUYECKON pEaKkluu, XUMUYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconuannu, nepuoanueckuii 3akon [[. M. Menneneena,
3aKOH COXPaHEHHWs MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUSA YHEPTUH
NpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMWYECKHUX SIBIICHUH, (PAKTOJIOTHYCCKHUE CBEIECHUS O CBOWMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM MCIOJIb30BAaHUU BXKHEUIIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHU BBISBIISTh XapaKT€pHbIE MPU3HAKU TOHSTHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, WCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS IPHU
ONMMCAHUKM HEOPTaHWYECKUX BEIIECTB W MX NpEeBpallleHuid; cHopMUpPOBaAaHHOCTDH
YMEHUM MCHOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIUKY JJI COCTaBjieHUs (QopMmyr
BEIIECTB U YPABHCHUU XMUMHUYECKUX PEaKLHM, CUCTEMATUUYECKYH0 HOMEHKIIATYPY
(IUPAC) u TpuBHalbHbIE Ha3BaHUS OTMACJIbHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblii Ta3, yrIeKHUCIbIN ra3, aMMUaK, TaméHas U3BECTh, HeraméHasi U3BeCTb,
NMUTbEBasl COJa, MUPUT U JApyrue); chHOPMHUPOBAHHOCTH YMEHHU OINPEACNATh
BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XHUMHUYECKHUX 3JJIEMEHTOB B COCAMHEHMSIX
pa3IMYHOrO  COCTaBa, BHUJ XHWMHYECKOM CBA3M (KOBAJICHTHAs, HOHHAas,
MeTaJlTnYecKasi, BOJAOPOAHAsI) B COCIMHEHUSX, TUN KPUCTAUIMYECKOU PEIIETKU
KOHKPETHOTO BEIIECTBA (aTOMHas, MOJICKYJIIpHAs, HWOHHAs, MeTajuIMdecKas),
XapakTep Cpeapl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUN;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHUYECKUX BEIECTB MO HX COCTaBY K OMNpeAeiIE€HHOMY Kiaccy/rpymnme
COEIMHEHUI (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCU/IbI, OCHOBaHHSI,
KHUCIIOTBI, aM(OTEpHbIE THUIPOKCUIBL, COJHU); C(HOPMUPOBAHHOCTh YMEHHI
packpbIBaTh CMbICI  mepuoguueckoro 3akoHa JI. WM. MengeneeBa u
JIEMOHCTPUPOBATH €ero CHUCTEMATU3UPYIONIYIO, 00BSICHUTEIIbHYIO 151
MPOTHOCTHYECKYIO (YHKIHH;  CPOPMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh
AJIEKTPOHHOE CTPOCHHE AaTOMOB XHWMHMYECKUX DJJIEeMEHTOB 1—4 mepuoaos
[Tepuoanueckon cucreMbl XuMu4Yeckux 3neMeHToB JI. 1. MenneneeBa, UConb3ys
MOHATUSL  «S-, P-, dIIEKTpPOHHBIE OpPOUTAINY», «IHEPTETHUECKUE YPOBHUY,
OOBSICHSITh 3aKOHOMEPHOCTH HU3MEHEHHSI CBOMCTB XMMHUUYECKUX DJIEMEHTOB U MX
COCQMHEHUN MO IepuogaMm U rpynnam llepuoguueckol cUCTEMBl XMMHYECKHX
sanemeHToB J{. U.
MenpeneeBa; copMUPOBAaHHOCTh YMEHHI XapaKTEPU30BaTh (OMUCHIBATH) 00IIHE
XMMHUYECKUE CBOWCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBA3U MEXKIY HEOPraHWYECKUMU
BEIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;
c(hOpMUPOBAHHOCTh YMEHHUS KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUHU 10



Pa3IMYHBIM IMPU3HAKaM (YUCIY M COCTaBYy pEarupyrollux BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTETNeHEW OKHCIIEHHUS 3JIEMEHTOB, 00paTUMOCTU
peakuuy, Y4YacTHIO KaTajau3aTopa); CPOPMUPOBAHHOCTb YMEHUH COCTaBISATh
YpaBHEHHUS pEaKIUil pa3IuYHbIX THUIIOB, TMOJHBIE M COKpAIIEHHBIE YpaBHEHUS
peakuuii HOHHOTO OOMEHa, YUMThIBAsl YCJIOBHUS, NPU KOTOPBIX 3TH PEAKIUH UAYT
710 KOHIIA;
c(OpMUPOBAHHOCTD YMEHHM NPOBOJNUTH PEAKIUH, IOATBEPKAAIOIINE
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pPaclO3HaBATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BelIeCTB; CQOPMUPOBAHHOCTh YMEHHMHM  PacKpbIBaTh CYLIHOCTb
OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTABIIEHHS JIEKTPOHHOTO OanaHca
THX peakuuid; cHOPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON peakuud OT pa3duyHbIX (AKTOPOB; XapaKTep CMEIIEHUs
XUMHYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS (TPUHIIHIM
Jle UHlatense); cHopMHUPOBAHHOCT, YMEHHHM XapaKTEpHU30BaThb XUMHUYECKHE
IPOLIECCHI,
JeKale B OCHOBE IMPOMBIIIICHHOTO MOMYyYeHUsI CEPHON KHCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTH MPEACTABICHUH OO0 OOUIMX HAyYHBIX HPUHLHUIAX U
HKOJIOTUYECKUX MpoOJIeMax XUMHUYECKOTO IPOU3BOJACTBA; CHOPMUPOBAHHOCTD
YMEHHH TPOBOAHWTH BBIUMCICHHSI C HCIIONB30BAHHEM MOHSITHS «MaccoBas OIS
BELIECTBA B PacTBOPE», 00bEMHBIX OTHOLICHUM ra30B MPU XUMUYECKUX PEaKLUsX,
Macchl BellecTBa WK 00bEMa Ia30B 110 U3BECTHOMY KOJMUYECTBY BEIECTBA, MACCE
Wi 00bEMY OJHOTO U3 YYACTBYIOLIMX B PEAKIMU BEILECTB, TEIJIOBOTO 3(dekTa
peakuyd Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEILIECTB, MNPEBpAIICHUS U
COXpaHEHHUS DdSHEpPruu; CPOPMUPOBAHHOCTH YMEHUH COOMIOJaTh MpaBHIA
M0JIb30BaHUSI XUMHUYECKOM MOCYZ0N M JaOOpaTOpHBIM O0OpPYIOBaHHEM, a TAKXKE
nmpaBmiia OOpalieHus C BeHIeCTBAMH B COOTBETCTBUUM C MHCTPYKIHSIMH TIO
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB; CHOPMUPOBAHHOCTH YMEHHIM
IUTAHUPOBATh U BBINOJHATh XUMUYECKUH SKCHEPUMEHT (pa3ioKeHUE MEePOKCUAA
BOJIOpPO/Ia B MPUCYTCTBUM KaTaJIN3aTOpa, ONPEACICHUE CpEbl pacTBOpoB
BEIIECTB € NOMOUIbI0 YHHBEPCAJbHOTO  WHAMKATOpa,  BIUSHHE
pa3auuHBIX (PAKTOPOB HA CKOPOCTh XHMMHUYECKOM pEaKIUH, PEeaKuyd HOHHOTO
oOMEeHa, KayeCTBEHHbIE peaklM Ha cyib(ar-, KapOoHAT- U XJOPUI-aHUOHBI, HA
KaTHOH aMMOHHUS, PELICHUE SKCIePUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTauib U
«Hemerannbel») B COOTBETCTBHUM C TMpaBWIAMH TEXHUKH O€30MAaCHOCTH TIpH
oOpalieH’ C BeIeCTBAMU W JIAOOPATOPHBIM O00O0PYIOBAHUEM, MPEICTABIATH
pe3ynpTaThl XMMHUYECKOTO0 JKCIEpUMEHTa B ¢GopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX peakiuii u (GOPMyIMpOBAaTh BBIBOJIBI HA OCHOBE JTHX



pe3ynpTaToB;  COPMHUPOBAHHOCTH  YMEHUW  KPUTHYECKH  aHAJIM3UPOBAThH
XUMHYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Pa3HBIX MCTOYHHMKOB (CpEICTBa MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COOMIOAaTh  MpaBWIa  AKOJOTHYECKU
1EeJIecO00pa3HOro MOBEACHUS B OBITY M TPYIAOBOM JEATENBHOCTH B LEJAX
COXPaHEHHUSI CBOETO 37I0POBBbSI M OKPYKAIOIIEH MPHUPOJHON Cpeabl, 0CO3HABATH
OIaCHOCTh BO3/CUCTBUS Ha KUBbIE OPraHU3MBbI ONPEAEIIEHHBIX BEIECTB, IOHUMAas
cmbicit nokazarens [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHS U
OPEIOTBPAlIEHUs] MX BPEJHOTO BO3JEUCTBUS Ha OPraHu3M 4YeloBeKa; JUIsl
00y4aroIuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE PUMEHSATD
3HaHWsA 00 OCHOBHBIX JOCTYMHBIX METOJAaX TO3HAHMS BEMIECTB M XWMHUYECKUX
SBJICHUH; JUIS CJENbIX WM CHA0OBUIAMIMX OOYYarOUIMXCSA: YMEHHUE MCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nisg 3anucu XuMHUYECKUX

dbopmy.

TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Haumenon | KosimuecTBo

Ne | aHme 4acoB

pa3iesioB u Kontposs | Ilpaktude | Jnexrponubie (udposbie)
n/ TeM Bce | HbIC CKHe o0pa3oBaTe/ibHbIE PeCypChl
n | nporpamm | IO padoThI padoThI

bl

Pa3zgea 1. TeopeTuyeckue 0CHOBBI
OpPraHuvYecKoi XuMUM

[Ipenmer https://academycontent.apkpro.ru/lesson/a
OpraHuYecK 9f3d1915ele-4e24-ac02-efb16fa49f6a

OM XUMMHU.
Teopus
CTPOEHUS
OpraHuYecK
X
COCIMHEHU
A M.
byrneposa

11

Hroro no
paszaeny

3

Paspnen 2. Yriesonopoanbt

IIpenenbusl https://academycontent.apkpro.ru/lesson/
e 258ddc06ec23-473c-b3d7-ed82fcaddd02
2.1 | yraeBogopo 2 0 0
Abl —

aJIKaHBbI



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

Henpenens https://academycontent.apkpro.ru/lesson/
HBIC 4038171e4158-4bd1-ae98-18dc1cfh9399
YTJIEBOJ0OPO
2.2 | OuL 6 0 1
AJIKCHBI,
AJIKaUEHHI,
AJIKUHBI
Apomaruye https://academycontent.apkpro.ru/lesson/
CKHeE d86d7d00d5b4-491d-aded-c3ddal9feefs
2.3 2 0 0
YIJIEBOJ0OPO
JIBI
[Tpupoansl
e
HCTOYHHKHU
2.4 | yrieronopo 3 1 0 https://lesson.edu.ru/04/10
JIOB U HX
nepepaboTK
a
Hroro mmo 13
pazneny
Pa3nen 3. Kuciopoacoaep:xamiue
OpraHuYyecKue coeJInHeHus
31 Cruptsbl. 3 0 0 https://academy-
' denon content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Anbaerunsl. https://academycontent.apkpro.ru/lesson/8664b3190ba3-
Kap6oHOBbIE 4945-b076-cb7ae5858b90
3.2 KHCJIOTHL. 7
0
CoKHBIE
3¢upsl
https://academycontent.apkpro.ru/lesson/709ce43adeb6-
3.3 | Yrueson 3 4281-963b-01d2e212d4d0
Hroro no pazneny 13
Paznen 4.
A3oTcoaepxamme
OpraHMYecKue coeInHeHus
AMUHEL https://academycontent.apkpro.ru/lesson/0c608a594c69-
4.1 AMHUHOKUCIIOTBI. 3 4481-839e-9205f201b73e
benku 0
Hroro no pazgeny 3
Pa3nen S.
BbicoKkOMO/IEeKYIIPHBIE
cOeIMHEHHUS
5.1 | Tlmactmaccsl. 2 https://lesson.edu.ru/04/10
Kayuyku. 0



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10HYPERLINK%20%22https:/lesson.edu.ru/04/10%22
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10HYPERLINK%20%22https:/lesson.edu.ru/04/10%22

‘ Bomnokna

Hroro no pazueny 2
OBIIEE
KOJIMYECTBO
YACOBIIO 4, 2 2
ITPOI'PAMME
11 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHnoBanue
n/ pasieioB u Tem | g Kontpoabubl | IIpakTnueckn (tmpporrIe)
n | nporpammr cer p p o0pazoBaTelbHbIE
0 e padoThbl e padoThI pecypebl
Pa3zpean 1.
Teopernveckue
OCHOBBI XUMHH
Crtpoenue
aTOMOB.
[Tepuonnuecku
1 ﬁepnﬁ‘;fma“ . 0 0 https://lessog.edu.ru/04/1
'l cHCcTEeMa h
XUMHUYCCKUX
anemeHToB [l
W. Mennencepa
1.2 Xumuueckue 6 1 1 https://lesson.edu.ru/04/1
peakuuu 0
Crpoenue
13 BEIIIECTRA. 4 0 0 https://lesson.edu.ru/04/1
MHuoroo6pasue 0
BEIIECTB
https://lesson.edu.ru/04/1
Uroro no pazaeny 13 0
Paznen 2.
Heopranuueckas
XHUMHS
2.1 MerTaisl 6 0 1 https://lesson.edu.ru/04/1
0
2.2 Hemeramisl 9 1 1 https://lesson.edu.ru/04/1
0
CBs3b
23 HEOPraHUYECKUX 5 0 0 https://lesson.edu.ru/04/1
U OpPraHUYECKHUX 0
BCIIECTB
https://lesson.edu.ru/04/1
Hroro no paszneny 17 0
Pazgen 3. Xumusa n
JKH3Hb
3.1 XUMUS U )KU3HD 4 0 0 https://lesson.edu.ru/04/1
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| 0
Hroro no pazneny 4
OBILIEE
KOJIMYECTBO
YJACOBIIO 34 2 3
ITPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosmnuyecTBo
4acoB Jlara
Konrpous | IIpakru4 | usyue

Ne | Tema
n/m | ypoka Bcee
ro

JIeKTPOHHBbIE NN (pPOoBbIE

OﬁpaSOBaTeJIbeIe peCypcChI
bHBbIC €CKHue HUSA

padoThI padoThI

IIpenmer https://academycontent.apkpro.ru/less
opraHudec on/a9f3d1915ele-4e24-ac02-
KOM efb16fa49f6a

XHUMUH, €€
1 BO3HHUKHO 1 0 0
BEHUE,
pa3BUTHE
u
3HAYEHUE

Teopus https://academycontent.apkpro.ru/less
CTPOCHUS on/c935a58cab0e-4¢59-9dcf-
Opranuye 20517ae4b52¢

CKHX
COCIMHEH
2 ut A. M. 1 0 0
byrnepos
a, eé
OCHOBHBIC
ITOJIOKEH
nus

[Ipencras
JICHUE O
kiaccudu
Kaluu
opraHuyvec
KHX https://academycontent.apkpro.ru/less
3 BEILECTB. 1 0 0 on/726ee099e1a9-410f-b8be-
Howmenkia b4cb589aeadl

Typa
(cucremar
MYEeCKast)
u
TPUBHUAD
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https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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HBIE
Ha3BaHMUs
OpraHuyec
KHX
BEIIECTB

AJKaHBI:
COCTaB U
CTpOEHUE,
TOMOJIOTH
YeCKuH

pAn

https://academycontent.apkpro.ru/less
on/258ddc06ec23-473c-b3d7-
ed82fcaddd02

Meran u
3TaH —
MPOCTEHUII
ue 1
MpeICTaBu
TeIn
AJIKaHOB

https://academycontent.apkpro.ru/less
on/258ddc06ec23-473c-b3d7-
ed82fcaddd02

AJIKEHBI:
COCTaB U
CTpOEHUE,
CBOICTBA

https://academycontent.apkpro.ru/less
0n/4038171e4158-4bd1-ae98-

0 18dc1cfb9399

OTUJIEH W
MIPOTIIICH
npocrevm | 1
ne
MpeACTaBU
TeIHU

0 https://lesson.edu.ru/04/10

AJIKCHOB

IIpaxTrueckas
pabota Ne 1.
«Ilonyuenune
STHIIEHA U
U3y4YEHUE €ro
CBOWCTB»

https://academycontent.apkpro.ru/lesson/53cd23792a45-
43b1-9f67-7ebcdaf03cel

AJKangeHsl.
byranuen-1,3 u
METUIIOyTaIueH-
1,3. [Tonyuenue
CHHTETHYECKOTO

KaydyKa u
pE3HHBI

https://lesson.edu.ru/04/10

10

AJKUHBI: COCTaB
1 0COOCHHOCTHU
CTPOCHHSI,
TOMOJIOTHYECKUHI

https://lesson.edu.ru/04/10
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psan. AueruineH
— NPOCTEHIINHI
MpeACTaBUTEb
aJIKUHOB

11

Breraucnenus 1o
YPaBHEHUIO
XUMHYECKON
peakuuu

https://academycontent.apkpro.ru/lesson/7dada0278448-
418f-b416-fbaledd4ab6d

12

Apensl: 6eH3011
U TOJTYOJL
TOKCUYHOCTH
apeHoB

https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
491d-aded-c3ddal9feef4

13

I'enernueckas
CBSA3b
yTIIEBOJIOPO/IOB,
MIPUHAICIKAIINAX
K pa3JIMYHBIM
KjaccaM

https://lesson.edu.ru/04/10

14

IIpuponnsie
HUCTOYHUKHU
yIJ€BOJOPOIOB:
MPUPOIHBIN a3
u MONyTHBIE
He(TsAHbIE Ta3bl,
HeTh u
MIPOAYKTBI eé
nepepadoTKu

https://lesson.edu.ru/04/10

15

[IpupoaHbie
MCTOYHUKH
YTIE€BONOPOIOB:

https://lesson.edu.ru/04/10

MIPUPOJIHBIN a3

U TIONTyTHBIE
He(TsHbIE ra3bl,
HeDTh U
MIPONYKTHI €€
nepepadoTKu

KoHntponbHas
paborta o
pazaeny
«YTII€BOIOPOABD)

https://lesson.edu.ru/04/10

[Ipenenbubie
OJIHOATOMHBIE
CIIUPTBL: METaHOJI
Y 9TaHOIL.
Bonoponnas
CBA3b

https://academycontent.apkpro.ru/lesson/5439c18b744
0-4b6f-bf84-c04fa4d71694f

MuoroatomMHbIE

https://academycontent.apkpro.ru/lesson/461aa9c8cOef
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CITUPTHI:
STUJICHTJIMKOJb U
TIMLEPUH

-4827-a8e5-d12a0bedc826

deHoi:
CTpPOCHHUE
MOJIEKYJIBI,
¢busnveckue u
XAUMUYCCKHE
CBOMCTBA,
MPUMEHEHUE

https://academycontent.apkpro.ru/lesson/649883b87c5
f-4f16-896e-10a2278b08f1

AJLIeruamr:
dhopmanibieru u
areTaabIeTHI.
AneroH

https://academycontent.apkpro.ru/lesson/8664b3190ba
3-4945-b076-cb7ae5858b90

OIHOOCHOBHEIE
npeaeiIbHbIC
KapOOHOBBIC
KHCJIOTHI:
MypaBbHHAS U

YKCyCHast

https://academy-
content.apkpro.ru/lesson/b4feaa043438-4b57-a3ec-
ba0f9fe63c0d

[IpakTnueckas
pabora Ne 2.
«CBoticTBa
pactBopa
YKCYCHOH
KHUCJIOTBI»

https://academycontent.apkpro.ru/lesson/9834d408386
d-444a-8de3-7efba8h98cdb

CreapuHoBas
U OJIEMHOBAs
KHUCJIOTBI, Kak
IpeJCTaBUTEN
u BBICIINX
KapOOHOBBIX
KHUCIIOT

https://lesson.edu.ru/04/10

Mp11a KaK coau
BBICIIIMX
KapOOHOBBIX
KHCIIOT, BX
MOIOIIEE
nIeiicTBHe

https://lesson.edu.ru/04/10

25

CrnoxHele
3UpHI KaK
IPOU3BOJIHBIE
KapOOHOBBIX
KHCJIOT.
I'mpponus
CJIOXKHBIX

3pUpoB

https://academycontent.apkpro.ru/lesson/71ac43f
2a0d4-4945-a0eb-1e59cd5f4d9f
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26

Kupsl:  ruaponus,
MIPUMECHEHHE,
OuoJIoruueckas
POJIb KUPOB

https://academycontent.apkpro.ru/lesson/71ac43f

2a0d4-4945-a0eb-1e59cd5f4d9f

27

Yraepodsr:
COCTaB,
KIIaCCH(UKAIHUSI.
Baxneimme
MPEACTABUTENH:
IJII0K03a,

bpykTO3a,
caxaposa

https://academycontent.apkpro.ru/lesson/709ce43

adeb6-4281-963b-01d2e212d4d0

28

Kpaxman u
LEJUTI0N03a KaK
MPUPOJIHBIE
MOJIUMEPBI

https://lesson.edu.ru/04/10

29

Kontponbnas
paborta 1o pazzeny
«Kucnoponconepxa
LI1E€ OpraHu4eCcKHe
COEIMHEHUS

https://lesson.edu.ru/04/10

30

AMUHBI: METHJIAMUAH
U aHWJINH

https://academycontent.apkpro.ru/lesson/0c608a5
94c69-4481-839e-9205f201h73e

31

AMHMHOKHCIIOTHI
Kak  amdoTepHbIe
OpraHUYEeCKHe
COeTUHEHMS, 1704
OMOJIOTHYECKOE
3HaUYCHHE.
Ilentuapl

https://academycontent.apkpro.ru/lesson/c2f2f3d7
43d1-4873-ace0-78eca6009628

32

benku xak
MPUPOIAHBIE
BBICOKOMOJIEKYJISIPH
136

COCIMHEHUS

https://academycontent.apkpro.ru/lesson/c2f2f3d7
43d1-4873-ace0-78eca6009628

33

OCHOBHBIE TTIOHATHUSI
XUMHUHU
BBICOKOMOJICKYIISIPH
BIX

https://lesson.edu.ru/04/10

COeIUHEHUN

34

OCHOBHBIE METOBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHMH.
[TnacTMaccel, KayqyKH,

0 https://lesson.edu.ru/04/10
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‘ BOJIOKHa

OBIIEE KOJIMYECTBO

YACOB 10
I[TPOTPAMME

34 2

11 KIIACC

Ne

n/
n

Tema ypoka

KoauuecTBO 4acoB

Bce
ro

KounTtpousn
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jlara
U3yYeH
us

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbI
e pecypchbl

XuMHYECKUI
3JIEMEHT. ATOM.
DneKTpoHHas
KOH(UTyparus
aTOMOB

https://lesson.edu.ru/

04/10

[Tepuoanueckuii
3aKOH u
[Iepnonnueckas
cucrema
XUMHYECKUX
anementop JI. H.
Menpaeneena, ux
CBSI3b c
COBPEMEHHOM
TEOPUEN CTPOCHHUS
aTOMOB

https://lesson.edu.ru/

04/10

3aKOHOMEPHOCTH
N3MEHEHHS CBONMCTB
XAMUYECKHUX
3JIECMEHTOB U UX
COCIMHECHHUH 110
rpymnmnam u
MEePUOIaM.
3HaueHue
MEePUOIUYECKOTO
3aKOHA U CHCTEMBI
XAMUYECKHUX
anemeHToB J[.H1.
Menneneena B
Pa3BUTUU HAyKU

https://lesson.edu.ru/

04/10

Crpoenue
BEIIIECTBA.
XuMHUYECKasi CBS3b,
et BU/IBI;
MEXaHU3MBI

https://lesson.edu.ru/

04/10
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oOpa3oBaHUs
KOBAJIEHTHOU
cBaA3u. Bogoponnas
CBSI3b

BaneHTHOCTD.
DNeKTpoOoTpHULIATETh
HOCTh. CTEIICHb
OKHCJICHHS.
BemectBa
MOJICKYJIIPHOTO 1
HEMOJICKYJISIPHOTO
CTpOCHUS

https://lesson.edu.ru/
04/10

Ilonsrue o
JIMCTIEPCHBIX
CHCTEMaXx.
HUctunnsie n
KOJIJIOUTHEIC
pacTBOPBI.

MaccoBas 1o
BEIIIECTBA B pacTBOPE

https://lesson.edu.ru/
04/10

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIUHCHH.
I'eneTnueckas CBSI3b
HEOPTraHUYECKUX
BEIIECTB, pa3IUYHBIX
KJIacCOB

https://lesson.edu.ru/04/10

Knaccudukanus
XUMHYECKHUX PEaKIIHii B
HEOPTaHUYECKOH U
OpPraHUYECKON XUMUHU.
3aK0H COXpaHEHHS MacChl
BEIIECTB; 3aKOH COXpaHEHUs
Y TIPEBpAIICHUS SHEPTUU
MIPU XUMUYECKHUX PEAKITHSIX

https://lesson.edu.ru/04/10

CKOpOCTh peakuu.
OObpaTumble peakIlii.
XHUMHUYECKOE paBHOBECHE

https://lesson.edu.ru/04/10

10

[IpakTuueckas padota Ne
1. «BausHuE pa3nuyuHbIX
(akTOpoB Ha CKOpPOCTbH
XUMHYECKON PEaKIuu»

https://lesson.edu.ru/04/10

11

DNeKTpoNIUTHYECKast

nucconuanus. I[londarue o
BOJOPOAHOM  IOKa3aTele
(pH) pactBopa. Peakuuu

https://lesson.edu.ru/04/10
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MOHHOTO oOMeHa. ['uaponu3
OpPraHUYECKUX u
HEOPTaHMYECKUX BEIICCTB

12

OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
peaxuuu. [lonsarue 06
3JIEKTPOJIN3€E PACIIaBOB U
pacTBOpPOB COJIEH

https://lesson.edu.ru/04/10

13

KonTponbhas pabota no
pazneny
«Teopernyeckue OCHOBBI
XUMUI»

https://lesson.edu.ru/04/10

14

MerTaminl, UX ITOJIOKCHHE B
[Tepuonuueckoit cucreme
XAMHYECKHX dJIeMEHTOB /I,
. Menneneesa u
0COOEHHOCTH CTPOEHUS
aromoB. OOmIue

https://lesson.edu.ru/04/10

¢busnveckne CBONCTBA
METaIoB

15

CmiaBbl METAaJIJIOB.
DNEeKTPOXUMUYECKUN  psi
HaMpPsHKEHUH METaJIOB

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOMCTBA
BaXHEUIINX METAJIOB
(HaTpuil, Kanui, KaubIHid,
Mar"uii, amrOMUHUIN) U UX
COEIMHEHU I

https://lesson.edu.ru/04/10

17

XUMHYECKHE CBOMCTBA
IIMHKA, JKene3a W X
COeTMHEHUN

https://lesson.edu.ru/04/10

18

XHUMHYECKHUE CBOMCTBA
XpoMa, MeJIU U X
COeTMHEHUN

https://lesson.edu.ru/04/10

19

ITpakTruueckas padora Ne 2.
"Pemenue
HKCHEPUMEHTAIbHBIX 3374
o TeEMe

«Mertamnb»"

https://lesson.edu.ru/04/10

20

Hemertamnbl, nx monoxeHne
B

[Iepnonnueckoi cucreme
XUMUYECKUX DJIEMEHTOB
. H. MengeneeBa u
0COOEHHOCTH  CTPOEHUS
aTOMOB

https://lesson.edu.ru/04/10

21

duznueckue cBoiicTBa

https://lesson.edu.ru/04/10
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HEMETAJUIOB. AJIJIOTpONUs
HEMETAJUIOB (Ha MpUMepe
KHCIIOpo/1a, cephl, hocdopa
U yriepoja)

22

XUMHUYECKUE CBOMCTBA
raJloreHOB, CEepbl M  UX
COE€IUHEHUN

https://lesson.edu.ru/04/10

23

XHUMHYECKHE CBOMCTBA
azora, (Qocoppa wu wuX
COETUHEHUN

https://lesson.edu.ru/04/10

24

XUMHAYECKHE CBOMCTBA
yriepojia, KpEeMHHsI H HUX
COETUHEHUN

https://lesson.edu.ru/04/10

25

[IpuMeHeHne BaKHEHIIINX
HEMETAJLIOB U UX
COETUHEHUN

https://lesson.edu.ru/04/10

26

O0o061IeHNE U
cucTeMaTu3aIus 3HaHUM 110
TeMe «HemeTaiby.
Brluucnenus no ypaBHEHUSIM
XUMHYECKUX PeaKIui u
TEPMOXHUMHUYECKHUE PACUETHI

https://lesson.edu.ru/04/10

27

[IpakTrueckas padora Ne 3.
«Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0
TeMe

"Hemeramin"»

https://lesson.edu.ru/04/10

28

KonTponbHnas pabora no
TeMaM
«Mertamiae» 1 «HemeTamisry

29

Heoprannueckue
OpTraHUYECKHE
KHCIIOTBI.
Heopranunueckue  u
OpTraHUYECKHE
OCHOBaHUS

https://lesson.edu.ru/04/10

30

AmMdoTtepHbie
HEOPraHUYECKUE U
OPraHUYECKHUE COCTUHEHUS.
I'ereTmueckas CBSI3b
HEOPraHUYECKUX Hu
OPraHUYEeCKHUX BEIIECTB

https://lesson.edu.ru/04/10

31

Ponb xumun B obecieueHun
9KOJOTUYECKOM,
SHEPreTUYECKOMN U MUILEBOMN
0€3011aCHOCTH, Pa3BUTUHU
MEIULIUHBI

https://lesson.edu.ru/04/10
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[MpencraBinenust 00 0OmUX
32 HayHHbIX fpuHIIiax 1 0 0 https://lesson.edu.ru/04/10
HpOMBIH_IHeHHOFO HOJIy‘-IeHI/ISI
Ba)XKHEUIIINX BEIIECTB
33 YesnoBek B MUpE BEILECTB U 1 0 0 https://lesson.edu.ru/04/10
MaTepHasoB
34 XUMHS ¥ 3J0POBbE YETIOBEKA 1 0 0 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO HACOB
1O 34 2 3
ITPOI'PAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

Xumusa, 10 xmacc/ Tabpuensa O.C., OctpoymoB MW.I'., CrnagxoB C.A.,
AxkrmonepHoe o6miectBo «M3narensctBo «lIpocBemenue»,2021 ¢

Xumus, 11 xmnacc/ Tabpuensn O.C., OctpoymoB W.I'., CrnagxoB C.A.,
AxnronepHoe obmiectBo «M3narensctBo «lIpocBemenne»,2021r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumusi(0a30BbIiypoBeHb). Peannzaiuss  00pa3oBaHusi: METOJMYECKOE MocolOue
st yaurens / Kasepuna A. A., Iluuyruna I'.B.; nox pen.I’. B. Iluuyrunoii. M. :
OI'BHY «MHcTtuTyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:um.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET https://edsoo.ru/rabochie-programmy/
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