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PABOYASA ITIPOI'PAMMA YYEBHOI'O IPEAMETA
«XUMMUS. BA3OBBI YPOBEHDb» (10-11 KJIACC)

MOSCHUTEJIBHAS 3AITUCKA

[IporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumy,
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUS (elrepalibHONl 00pa3oBaTeNbHON MpPOrpamMMbl CPEIHETO
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu mpenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBarelbHBIX opraHuzanusx Poccuiickoit @enepanuu, peagnu3yOLUIX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOTPAMMBbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJAXOJOB K pa3pabdOTKe MNporpaMMbl IO XUMHH, K ONpPEIEICHUI0 o0Imen
CTpaTeru oO0y4eHMs, BOCOUTAHUS U Pa3BUTHUS OOydalOLIUXCs CPeICTBAMU y4eOHOro MpenMera
«Xumusa» aas 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABUJIM KOHIIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LeNeH, COAep)KaHHs, pe3ylbTaToB OOyuYeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, TIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0mIeo0pa3oBaTeabHOM
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXHUT
3aBEpILAIOIIMM 3TAallOM pealn3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTHU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTypbl
YeJ0BEKa, a TaKKe HSKOJOrMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
npuUpoaHOl cpene. Peannsyercst xumMudeckoe oopa3zoBaHue 00YJalOIIUXCs HA YPOBHE CPEIHEro
obmrero oOpa3oBaHuUsl CpeACTBAMH y4eOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUEe U TOCTPOEHHUE
KOTOpPOTO ONpEJENeHbl B MpOrpaMMe IO XHMHUU C Y4ETOM CHeUU(PHUKHA HAyKH XUMUH, €€
3Ha4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAILHOM KHU3HHU OOIIECTBA, @ TAKXKE C YUETOM OOLIUX
Hesell ¥ MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0 OO0Iero
obpazoBanus B Poccuiickoii deneparmm.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIPaeT 0cOOYIO0 pOJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KynbTypbl. OHa BHOCUT CBOM BKJaja B
(dopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPOIbI U YeJIOBEKa, KOTopoe (GOpMUPYETCS B XUMHUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTSMU IIPUMEHEHUS.



TecHO B3auMOZEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMeHHash XMMHUsSl KaK HayKa CO3MIaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJOI'MH HalpaBieHa Ha pelleHue INI0OANbHBIX MPO0JIeM yCTOMUMBOrO pa3BUTHUSA
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTUYECKOM, MMIIEBOH, 3KOJOIMUECKOW Oe30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OmIMMM LEISIMH M TNPHHLIUIAMH CpeIHEro oOImiero oobpa3oBaHuUs
coaepxanue npeamera « Xumus» (10—11 knaccel, 6a30BbI ypOBEHb U3YUYEHUS) OPUECHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJIrOTOBKY OOYyYarOIIMXCs, HEOOXOAMMYIO UM JUIs
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHH 00pa30BaHUs B Pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnstomiuMu  npeaMera «XUMUs» SBIAIOTCS 0a30Bble Kypcehl — «OpraHuueckas
XUMHUA» U «O0IIas 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUs KOTOPbIX
ABJIIIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMA 3HAHUM 110 HEOPTaHUYECKONW XUMUH (C BKIIOUEHHUEM
3HaHUW U3 OOIIEH XMMHMM) U OpraHudeckol XuMuu. POpMUPOBAHHUE JAHHOW CUCTEMbI 3HAHMM
OpU M3Y4YEHHUHU IpeaMeTa o0ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX HMOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepkanus KypcoB — «Opranndeckas Xxumusi» u «O011as 1 HeopraHuyeckas
XUMHS» cPopMUpOBaHa B MPOrpaMMe 10 XUMHHM Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3YYCHHUIO
yuyeOHOro Martepuajia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUUECKON TEOPHHM CTPOEHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha ypOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX MPEJCTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHHH. B Kypce opraHmdeckoil XMMHM MOJIYyYaroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OOIIEro oOpa3oBaHUs MEepBOHAYaJIbHBIE
MPEJICTABICHUS] O XUMUYECKON CBS3U, KJIACCU(PHUKAIIMOHHBIX MPHU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yTrJOM 3peHHUs B mpeaMere «XHUMHs» 0a30BOTO YpOBHS paccMaTpUBAETCS
U3YYEHHBIII Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMsI TEOPETHUECKUH MaTepuanl u
(dakTosornuecKrue CBEACHMs O BEUIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckasi XMMHUs» OOyUaIOIIMMCS MPelOCTaBIsIeTCs BO3MOXKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPEeTHUECKUX U METO/0JIOTUYECKUX TO3UIHH,
Iy0Ke TOHATh HUCTOPUYECKOe H3MeHeHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromieil 1o
O0BSACHSIONIEH U TPOTHO3UPYIOUIEH.

Envnas cuctema 3HaHUI O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOEHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKIMIX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B Kypcax 10 m 11  KilaccoB 3yeMEHTaMH  COJAEpPKAHUSA, HMEIOIIUMHA
KyJbTYPOJOTHUYECKMM M TPUKIAAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBSA3M XMMHHU C JpYrMMH HayKaMM, pacKpblBalOT €€ posib B IIO3HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIEPUMEHTAJIBHBIX HCCIIEN0BATENbCKUX 3a7ad. B nenom conepkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHSI M3yYEHHs OPHEHTUPOBAHO Ha (hopMUpOBaHHE Y



00y4JaroIuXCcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepHajJIbHOE eIMHCTBO HEOPTaHWYECKOTO M OPraHUYeCKOTO MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUUN MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B mane pemieHusi 3amad  BOCHHUTAHUS, PAa3BUTHA M COLHMAIU3AIMH  OOYYarOIIUXCS
INPUHATBIE MNPOrPaMMOM IO XMMHUHU MOAXOJbl K ONPEAENICHUIO COJEpPKAaHUS U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (GOpPMUPOBAHHE YHUBEPCAIbHBIX yUEOHBIX JIEHCTBUN, MMEIOIIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs PoOIeM, MOUCKa, aHau3a U
o0paboTkn wuH(POpPMAIMK, HEOOXOOUMBIX JJIsI MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCJIE0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUMU.

B npakTtuke npenogaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus, TaK U
Ha YpPOBHE cpeaHero obmiero o0Opa3oBaHUs, TMpPU  ONPEJIEICHUHU  COJEpKaTelNbHON
XapaKTepUCTUKU IieJiell M3y4yeHHUs MpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYUMOCTU
TPaJAWLIMOHHO TpH3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METOIMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0JI K
OIIPEICNICHUIO LIeJIel N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIPAB/IAHHBIM.

CornacHo aHHOW TOYKE 3PEHMS IVIABHBIMHM LEISIMU HU3y4YEHHUs NIpeaMera «XUMHs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMHpPOBAaHHME CHUCTEMBl XHUMHUYECKUX 3HAHMM Kak BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAaT KIFOUEBbIE TOHSITHS,
dbyHIaMeHTaNbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKA HAyKHU, YCBOCHUE H
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMIJIEHHE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUIN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX ISl MPHUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMUUECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCHEPUMEHTa, COOIIOACHUEM TMpaBui 0Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenibHasi XapaKTepUCTUKa LeIe U 3a1ad U3y4eHHUs] IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH ITPHUOPUTETAMU
B cHCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHU B OOJIbIIEH
CTENEHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0yuYeHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKA OOIe00pa3oBaTelbHOW OpraHu3allny,
BIIAJICIONIETO HE HAOOpPOM 3HAHWH, a (PYHKIIMOHAILHONW TPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHUSMH aKTUBHOTO TIOJYYCHUsI 3HAHUM W MPUMEHECHHS WX B PEATbHOU KU3HU IS PEUICHUs
MPaKTUYECKHX 3a]1ay.

B cBa3u ¢ »TMM TnpH U3y4YeHHM TNpeaMera «XHUMHUs» JTOMUHUPYIOIIEE 3HAYCHUE
IPUOOPETAIOT TaKue 1eJIU U 331a4H, KakK:

ajanTauus oOydYaromMXCcsi K  YCJIOBUSM  JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUICKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,



COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMH U X IIPUMECHEHHUEM;

dopmupoBaHne y OOYyYarOIMXCsS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
UMEIOLINX YHUBEpPCAIbHOE 3HaUEHUE ISl PA3IMUYHBIX BUJOB JESATENHOCTH: PEIIeHUs Mpodiem,
MOMCKA, aHanmu3a W o00paboTKu HHGOpPMAIMU, HEOOXOMUMBIX UIsI MPUOOPETEHUS OIbITa
NEeSITeIbHOCTH, KOTOpasi 3aHUMAET BaYKHOE MECTO B MO3HAHWU XUMHH, a TAKKE JUISI OLIGHKU C
MO3HIINN YKOJIOTHUECKOM O€301MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATENILHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00yYaromuxcs: CHOoCOOHOCTH CaMOCTOSITENBHO IPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIONIB30BATh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOW U Hay4HO-TIOMYJIAPHONW HH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHUS;

(dbopmMHpoBaHKE U PA3BUTHE Yy 0OYYAIOLINXCS aCCOI[MATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOJIIOIATEIIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH U [IPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCMHUTAaHUE Yy OOydJaromuxcs yYOeXIEHHOCTM B TyMaHHUCTHYECKON HampaBIEHHOCTH
XUMHUM, €€ BaXHOW pOIM B  pelIeHUHu TIJ00anbHBIX  MpoOJeM  palOHaIbHOIO
NPUPOIONIOIB30BAHUS, TIOMOMHEHNUS SHEPIeTHYECKUX PECYpPCOB M COXPAHEHHS MPUPOTHOTO
paBHOBECHs, OCO3HAHUA HEOOXOIMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHHSI OIBITa UCIIOJIB30BAHUS MOTYUYCHHBIX 3HAHHUM ISl TPUHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B y4yeOHOM mmaHe cpemHero oOmero oOpa3oBaHUs NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOMN 061acTu «EcTecTBeHHO-HAYYHbIE ITPEIMETHI».

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHHM, Ha 0a30BOM YpOBHE CPEIHEro
oOuiero obpazoBaHusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 gyac B Hexmemo), B 11
kiacce — 34 gaca (1 gac B Hezemo).



1. COAEP) KAHUE OBYYEHMUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKkoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccudpukalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIUWHEHUH (cucreMarhyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3liaMu OpraHWYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJICKYJ
OpraHMYECKUX BEIIECTB, HAONIOJCHHE U ONHCAHHME JCMOHCTPALIMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJCTAaBUTENN aJKaHOB: (U3MYECKHEe W XUMHYECKHE CBOMCTBA (peakiuuH 3aMelleHus |
TFOpEHUs ), HaX0XAECHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBA (peakuMu TUAPUPOBAHUS,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u meTwinOyTtaaues-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKMH psia. AUETUIeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUE U XUMUUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TpUMEHEHHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBSI3b MEXIY YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMHUUECKH, KaTaduTUYeCKuil), nuponu3. [IpoaykTsl nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuun «HedTb» u «Yroaby, MoaennpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW palOoThI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa PEAaKUMM IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU METaJlIaMH, IaJIOT€HOBOJIOPOAAMU, TOPEHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIEJIOYHBIMUA METAJJIAMH, KaUECTBEHHAsI peaklys Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoecHHE, PU3NIECKIEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIIHE JUTS KJTacca KHCIIOT, PEaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapusl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTabHbIE METO/bl M3Y4YeHMs BEIIECTB M HUX MpPEBpallleHHil: NpOBEJeHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTA PEaKIMM IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe rmuuHa). buonorndyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKcliepUMEHTAIbHbIE METObl M3Y4EHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJIIPDHBIX COEIMHEHWH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEpHU3ALUU, CpeAHsAs MouieKyssapHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYJIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOH/ICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/bl M3YUYCHHUSI BEIIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3aMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIyKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

dusmka: Matepus, SHepIus, Macca, aToM, NEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BellleCTBa (O€IKH, YTIAeBOIbI, )KUPbI, (PePMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHOOoTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO TTUTAHUS, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPeTapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpoBHH, IMOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OcCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOHGUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XMUMHYECKHUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILECTB
10 TpyMNIaM U nepuojaM. 3HaY€HUEe NEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEMoJIsSIpHasl U TOJISIpHAsi, WOHHAs, METaJUIMyecKas). MexaHu3Mbl 00Opa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHudd. HomeHkiarypa HeopraHu4yecKux
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHMYECKOM XMMHUU. 3aKOH COXPAHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLECHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekTponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKUX PEIETOK, HAOII0JIeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAs 10JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemeranmnel. ITlomokenume HemetamioB B Ilepuonnyeckoid CHUCTEME XUMHUYECKHUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Mertamisl. [lonoxxenne Meramios B [leppuogudeckoi cucteMe XMMHAYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWUIINX METAUIOB (HATPUHM, KaJWi, KaJabIlMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHUS BEUIECTB U MX MPEBPALICHUN: HU3yYCHUE
KoJuleKuuu «MeTamisl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pPEIIEHHE SKCIEPUMEHTAIBHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAu€CTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérel Maccel BemiecTBa MiIM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOmMX HAayyHbIX MNPUHLUUIAX I[POMBIIUIEHHOIO IOJIyYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[0pOBbE 4YEJIOBEKA: IPAaBUJIAa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanmu3,  CHHTe3,  Kiaccuukanus,  MEepUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (U3NUECKUE BEJIMYMHBI U €AMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLITyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
OpoTrpaMM CpPeAHEro oO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U IPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTcTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHUIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, NPUCYUIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHOI M BOCIMTATENbHOW JEATENBHOCTH B COOTBETCTBUM C TYMAaHHUCTHUECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CIIOCOOCTBYIOLIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cPOpPMHUPOBAHHOCTh
OMBITa TO3HABATENBHOM M TPAKTHYECKOW MAEATEIBHOCTH OOYYaIONMMXCs 110 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYaIOIUMKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPaBOIOPSAKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIBHOCTU MPH CO3/IaHUH y4eOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY W apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEYECTBEHHOMH
XUMHU;

yBaKEHHUsI K IpOIEeccy TBOpYECTBA B 0OOJACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOIO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 370POBBIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/lad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUsI K TPYLy, JIIOJSM Tpyia U pe3ybTaTaM TPYJAOBOM AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATUS JEHCTBUM, MPUHOCAIIMX BpPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUYMBOTO pa3BUTHs YEIOBEUECTBA — CHIPHEBO,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAyUHBIX ()aKTOB M MMEIOIIMXCS JAHHbBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB NTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHbIE  y4ueOHble  JeHCTBUsA (mo3HaBaTenbHBIE, KOMMYHHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOIIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1aieHHe YHUBEPCAJIBHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W  aKTyaIM3UpPOBaTh MPOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTAThHI ACATCIBHOCTHU C IOCTABJICHHBIMU LICIISIMU



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPHUH IS KJIacCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHSAX, (hOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XUMHUYECKOH pEakUMd — TpU PELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CY)KJICHUN;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIM OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOA0B [TO3HAHUSI.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIM3UPOBATh HH(GOPMALMIO pa3IWYHBIX BUAOB M (OpPM NPEICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa Ipu padoTe € XUMHUYECKOU
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHN B X0Z€ 00CyX/IeHUs U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN IPU BBINOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM JEATEJILHOCTH HAa OCHOBE CcaMoOaHalu3a H
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIU XMMHUU B IO3HAHUU SIBICHUN NPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
PCIICHHA MPAKTHYCCKUX 3adad U OSKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
370pPOBBIO U IPUPOJHOMN CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIIOJIAraronIue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJET,
(GyHKIMOHAIbHAS TpyNNa, pajuKail, HU30MepHus, U30MEpbl, TOMOJIOTUYECKUH psija, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHMYEeCKHUX
BemectB A. M. bytmiepoBa, 3ak0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyUYeHUU U 0€30MaCHOM UCIOJIB30BAHNN BaXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOH?ITI/If/i, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU OMMCAHUU COCTAaBa, CTPOEHUS U
MpEBpaIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (OpMysT OpraHMYECKUX BEIECTB
U ypaBHEHUNW XMMHYECKUX PEAKIUN, U3rOTABIMBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJACpXNAIIUE COEAUHEHUS, BBICOKOMOJEKYIISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHJICH,
AleTUIICH, STWICHIJIUKOIb, TIUIEpHUH, (PEHON, (OpManbIerua, ameTaabIeThui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BeniecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPaHEHHsI MacChl BEIICCTB;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH3oul,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TJIUIEPHUH, (PSHOJ, aleTaIbICTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TMPOAYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIESCTB WIIH MMPOTYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWUMHU TPH M3YYEHUH BEIIECTB U XUMHUYECKHX SBICHUN
(HaOnroicHWe, W3MEpPeHHUe, OKCIICPUMEHT, MOJCIUPOBAHNE), HWCIIONB30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JUTSI IPUHATHUS PEIICHUA B KOHKPETHBIX )KU3HCHHBIX CUTYAIIHSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOIIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYAON U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITTOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIIAHUPOBATH M BBIMOIHATH XMUMHYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOMyUYEHUE HTHIICHA U HU3YUYEHHE €ro
CBOKMCTB, KaueCTBEHHBIC PEAKIIMH OpPraHMYEeCKHX BEIIECTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHKH 0€30MMaCHOCTH
npu OoOpalleHUuu C BEIIeCTBAMHU U JTAOOPaTOPHBIM O0OPYIOBAaHUEM, TPEICTABISATh PE3YyIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCu YpaBHEHUN COOTBETCTBYIOIIUX pEaKIUil u
(GopMyJIMPOBATH BBIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nundopmarnmu, UHTEpHET U APYyTUX);

c(OpMUPOBAHHOCTh YMEHUH COOMOJaTh MpaBWIa HKOJOTHMYECKU IIeIeCO00pa3sHOro
MOBEJICHUS B OBITY M TPYJOBOH JEATEIHHOCTH B IESIX COXPAHCHHSI CBOETO 3JI0POBbS W
OKpY XKaroIlel MPUPOJHON Cpe/bl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
onpeAenEéHHBIX OpPraHMYeCKUX BeUIecTB, MOHWMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
puMepax CrocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu XxumMudeckux (Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyecKas XUMH»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAYYHOW KApTUHBI MHpA, POJIM XHMMHUU B TIO3HAHWU SIBJICHHA TPHUPOIBLI, B (OPMUPOBAHUU
MBILUICHUST W KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
pelleHusT TPAaKTHUYECKUX 3a7ad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUK, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOUINE
HOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XWUMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, MeTajuIMuecKasi, BOIOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akon J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS W TMPEBPAIICHUS DHEPTHUU MPU XUMUUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTU W CHCTEMHOCTH XHMHUYECKUX SBJICHHH,
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHUHU U O€30MacHOM HCIOJIb30BaHUHU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JESITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepHbIC MPU3HAKU TMOHATUH, YCTAHABINBATH
UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NMPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY I COCTABJICHHS
dbopMynl BelIECTB W YypaBHEHUH XHUMUYECKUX PEAKIUi, CHCTEMaTHYEeCKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEMIECTB (yrapHbIii Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeTami€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEIATh BAJICHTHOCTh M CTETICHb OKUCICHHSI XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuTMdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAJUIMUECKOW PEHmETKH KOHKPETHOTO
BeIeCTBA (aTOMHAs, MOJEKYJSpHas, MOHHAsA, METAUIMYECKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACcCy/TpyIIe CoOeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMeTaJUTbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30oBaTh dJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 1o nepuoaam u rpynnam Ilepuogudeckoil cucrembl XuMuueckux ementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKIYy HEOPraHWYECKHMMH BEIIECTBAMU C IIOMOIIBK) YpPaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIACTHUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aercTBus (mpuniun Jle [latensbe);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX NPHUHIMIAX M 3KOJOTMYECKHX IMPOOIeMax XUMHUYECKOIO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMHM BEIIECTB, TEIUIOBOro 3(PQeKkTa peakluuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHHEM, a TAKXKE MpaBHUJia 0OPAIIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznokeHue NeEpoKcHaa BOJAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OMNpPENENeHHE Cpeibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Mertamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUJIa JKOJOTUYECKU IIEJIECO00pPa3ZHOT0
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIIOJIb30BaTh peibedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anvcu XxuMuueckux (Gpopmyi.



3. TEMATHYECKOE INITAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pazoBarTe/bHbIC
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yrieBog0pO/Ibl: aJKEHBI, 6 1
' QJIKaIUEHBI, AJTKUHBI
2.3 ApoMaTndecKkue yrieBo10posl 2
54 [IpupoaHbIE HCTOUHUKH YTIIEBOIOPOAOB U 3 1
' uXx repepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie dQUpbI
3.3 YrneBoasl 3 1
Hroro no pazneny 13




Pasznen 4. A30Tc011ep)l<a11me OpPrauHnv4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ ITnactmaccel. Kayuayku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne n/m P Kontpoabnbie IIpakTuueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertabl 6 1
2.2 Hemeraist 9 1
53 CBsi3b HEOPTaHUYECKUX U OPTaHUUYECKHUX 5
' BELIECTB
Uroro no pazgeny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




4. TIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(PPOBBHIE 00pa3oBaTeIbHbIE
pecypcsl

Paznen 1. Teoperuueckue
OCHOBBI OpPraHUYecKoi
XHMHH

[Ipenmer oprannyeckoit
XHAMUH, €€ BOSHUKHOBCHHC,
pa3BUTHE U 3HAUYCHUE

Bubmmoreka POIII
https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OPraHN4YeCKUX COCTUHEHUIN
A. M. bytieposa, e€
OCHOBHBIE MTOJIOKEHHUS

Bubmmoreka POIII
https://resh.edu.ru/subject/lesson/6151/start/149993/

IIpencrasnenue o
KJIacCU(UKALUU
OpPraHMYECKUX BEILECTB.
Howmenxknartypa
(cucremaTnueckasi) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

bubaunorexka POIII
https://resh.edu.ru/subject/lesson/5412/start/212563/

Paspnen 2. Yriesonopoabt
AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTHYECKHUU P

buobmmoreka POIII
https://resh.edu.ru/subject/lesson/4775/start/150494/

MertaH u 3TaH —
MPOCTEUIIINE MPEICTABUTETU
AJIKaHOB



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/

AJIKEHBI: COCTaB U CTPOCHHUE,

bubauoreka POIII
https://resh.edu.ru/subject/lesson/5412/start/212563/

6 y
CBOICTBa
OTUJIEH U IPOIUIEH —
7 IIPOCTEHNIINE TPEICTABUTENN
AJIKEHOB
bubmuoreka [JOK
[MpakTrueckas padora Ne 1. https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-
8 «[lonmyueHue STUICHA U 9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
M3Y4YEHHUE €ro CBOMCTB)
bubmuoreka [JOK
Auxajuenst. Byrazuen-1,3 https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
9 vermnOyrazuert-1,3 ae01-2983095b854a?backUrl=%2F04%2F 10
[TonmyyeHne CHHTETHYECKOTO
Kay4dyKa U Pe3UHbI
AJIKUHBI: COCTaB M bu6mmoreka [IOK
0COOEHHOCTH CTPOCHHS, https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-
10 TOMOJIOTHUECKUH PSJI. 84b5-009292468356?backUrl=%2F04%2F10
AneTniieH — npocTenInn
MPEJCTaBUTEIb AIKMHOB
1 Beruncnenus nmo ypaBHEHHIO
XMMHUYECKON peaKkinu
bubnuorexa POII
12 ApeHbl: 6EH30J1 U TOTYOII. https://resh.edu.ru/subject/lesson/4775/start/150494/

TOKCMYHOCTH apEeHOB

13

I'eneTnueckas CBA3b



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4775/start/150494/

YIJIEBOIOPOIOB,
MPUHAIISKALUX K
Pa3IUYHbBIM KJaccaM

14

[IpupoHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN
ra3 M NOIyTHbIC HEPTSIHbIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

bubauorexa POIII
https://resh.edu.ru/subject/lesson/6148/start/170461/

15

[IpupoiHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 v MonyTHBIC HeTSIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu
(mponoimkeHue)

16

KonTponbHas padora Nel
«YTIIEBOAOPOIBD)

17

Paspea 3.
Kucnopoacoaepxamue
OopraHuyecKye coeANHEeHUs!
[IpenenbHbIE OHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOJL.
Bonoponnas cBa3b

bubaunorexka POIII
https://resh.edu.ru/subject/lesson/4769/start/150550/

18

MHOroaromMHsble CIIMPTHI:
STUJIEHTJIMKOJb U TIMLIEPUH

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
a8e5-d12a0bedc826?backUrl=%2F04%2F10

19

DeHOJI: CTpOEHUE

bubanorexa POIII



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10

MOJIEKYJIBbI, PU3NIECKUE U
XHUMHYESCKHE CBOMCTBA,
MIPUMEHCHHE

https://resh.edu.ru/subject/lesson/5727/start/150577/

Anbnreruasl: GopMalbIeTua

Bubnuoreka POIII
https://resh.edu.ru/subject/lesson/4776/start/150604/

20
M aleTallbACTH. ALICTOH
bubmuoreka [JOK
OITHOOCHOBHBIE TIPEICIIbHBIC https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
21 KapOOHOBBIC KUCIIOTBI: a3ec-ba0fofe63c0d?backUrl=%2F04%2F10
MypaBbHHas U YKCYCHast
bubmuoreka [JOK
[MpakTrueckas padora Ne 2. https://lesson.edu.ru/lesson/9834d408-386d-444a-
22 «CBolicTBa pacTBOpa 8de3-7efba8b98cdb?backUrl=%2F04%2F10
YKCYCHOM KHCJIOTBD»
CreapuHOBas B OJICMHOBAs Bubnuorexa LIOK
Kncﬂg EL KaK https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
23 ’ a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
nNpeaACTAaBUTCIIN BBICHINX
I(ap6OHOBBIX KHCJIOT
Mpbu1a KaK COJIM BBICIINX bubmorexa HOK
24 CADBOHOBEX KHCIOT. HX https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
P ‘ ’ aOeb-1e59cd54d9f?backUrl=%2F04%2F 10
MOKOLICEC JEUCTBUC
CrnoxHbIe 2(DUPHI KaKk bubnuorexa [JOK
25 MPOM3BOIHBIC KAPOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-

KHCJIOT. FI/I,HPOJ'II/IS CJIOJKHBIX

a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

3¢upoB

26

27

28

29

30

31

32

ZKupsl: runponus,
[IPUMEHEHHUE,
OMOoJIOTNYECcKast POJIb KHUPOB

VrieBoasl: COCTaB,
KJIacCU(pUKAIIHS.
Baxneimme
MIPEJICTAaBUTEIH: TITFOK03a,
bpykTo3a, caxaposa

Kpaxman u nemronosa kak
IIPUPOIHBIE OJIUMEPBI

KonrtponsHas pabora Ne2
«Kucnopoaconepxamue
OpPraHUYECKUE COCTUHEHMS
Pasnea 4.
A3oTconepaxaimme
OpraHn4yecKue COeANHEeHHUs!
AMUHBI: METUJIAMUH U
aHWINH

AMMHOKHUCIIOTEI KaK
am¢oTepHbIe OPraHUYECKUE
COEINHEHMS, UX
OMOJIOTHYECKOE 3HAUECHHUE.
IlenTuaer

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE

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

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

bubmmoreka POIII
https://resh.edu.ru/subject/lesson/5413/start/150714/

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e?backUrl=%2F04%2F10

Bbubmuoreka POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/

Bbubmuoreka POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

COCIMHCHUA

33

OCHOBHBIG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

bubauoreka POIII
https://resh.edu.ru/subject/lesson/6296/start/212589/

34

Pazgeu 5.
BricokomoieKkyJIsipHbIE
coeTMHEHHUS

OCHOBHI)IG METOAbBI CHUHTE3a
BBICOKOMOJIEKYJIAPHBIX
coennHenuii. ITmacTMaccsl,
Kay4yKH, BOJIOKHA

Bubmmoreka POIII
https://resh.edu.ru/subject/lesson/6095/start/150823/

OBILEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

34



https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH JIEMEHT.
ATOM. DneKTpoHHAas
KOH(UTypanus aTOMOB

[lepunonnueckuii 3aK0H U
[lepuonnueckas cucrema
XUMUYECKHUX JIEMEHTOB
J. . Menneneena, ux
CBSI3b C COBPEMEHHOMN
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB
XUMUYECKHUX AJIIEMEHTOB U
UX COEAUHEHUI TTO
TPYIIIIaM U TEPUOJIAM.
3HaueHue
MEePUOIUYECKOr0 3aKOHA U
CHUCTEMbI XUMHUYECKHUX
anemenToB J[.W.
MenieneeBa B pa3BUTHH
HayKH

CrpoeHnue BelecTna.
XuMuueckas CBSI3b, €&
BU/IbI; MEXaHU3MBI

KoanuecTBo 4acoB

Konrposbuble IIpakTHyeckue

B
cero padoThI padoThI

JJIeKTPOHHBbIE HU(POBBHIE 00pa3oBaTeIbHbIE
pecypcsbl

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.edu.ru/lesson/e7d48881-055d-49da-
a49c-7375¢3d033e9?backUrl=%2F04%2F11

bu6nmoreka [JOK
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
8531-edad962608fb?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11

00pa3zoBaHusi KOBAJIEHTHOM
cBsi3u. BomopoHast cBs3b

BanenTtHocTsb.
DIIEKTPOOTPULIATENLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MonekysspHOro
U HEMOJIEKYJIIPHOTO
CTpOCHUS

bubauoreka POII
https://resh.edu.ru/subject/lesson/6332/start/151021/

[TonsaTHE 0 IUCTIEPCHBIX
cucreMax. McTuHHBIE U
KOJUIOUIHBIE PACTBOPBI.
MaccoBast 1011 BeleCTBa
B PacTBOpE

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

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COEJIMHEHUH.
I'enetnueckas cBsi3b
HEOPraHUYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukarms
XUMHUYECKHUX PEaKIIHii B
HEOPTaHUYECKOU U
OpPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHS MaCChI
BEIIECTB; 3aKOH
COXpaHeHus U
MpEBPAIECHUS DHEPTUU
YA XUMUYECKUX

bubmuorexa [JOK
https://lesson.edu.ru/lesson/75637222-d397-4b1a-
810a-cc7bca9e8a0c?backUrl=%2F04%2F11



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11

peaKIusix

CKOpOCTh peakiuu.

bubmuorexa [JOK
https://lesson.edu.ru/lesson/fOcb5def-307e-4575-
89d0-86041b603655?backUrl=%2F04%2F11

9 OOpaTHMBIE peaKIUH.

XHf/II/I‘IGCKOGppaB:OBGCI/Ie Bubmorexa HOK
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-
bb92-35d1ab69f9ba?backUrl=%2F04%2F11

[IpakTuueckast pabora Ne

10 1. «BnusiHMe pa3aMyHbIX

(bakTOpOB HA CKOPOCTH

XUMHUYECKON peaKinm»

3nemponnmq;cxaa BuGnorexallOK

E:;Z;ﬁiiiiﬂl'IOKO;i::;eo https://lesson.edu.ru/lesson/237cdb54-2787-4817-

1 (PH) pactsopa. Peaxium 8330-6e027b075645?backUrl=%2F04%2F11
bubanorexa POII

HOHHOI'O 0OMEHa. https://resh.edu.ru/subject/lesson/5912/start/92791/

lMupponus opraHYecKux u

HEOPraHMYECKUX BEIIECTB
bu6mmorexa [IOK
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-

OKHCIUTEIBHO- b58a-b3d1b2eeb237?backUrl=%2F04%2F11

BOCCTaHOBUTEIIbHbBIC bubmuorexa [JOK

12 peakuuu. [lonsrue 06 https://lesson.edu.ru/lesson/847d1752-151b-4501-

3JIEKTPOJIM3€E PACIUIaBOB U
pacTBOPOB coJiei

8390-f29649f6c913?backUrl=%2F04%2F11
but6mmorexa [JOK
https://lesson.edu.ru/lesson/32e5edc9-ch82-4f4a-
ad5e-4f56bc7el4ed?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11

13

14

KoHnTtponbhas pabora Nel
«Teopernueckre OCHOBBI
XUMUI)

MeTannsl, UX IMOI0KECHHE
B [lepuonnueckon
CHCTEME XUMHYECKUX
anemenTtoB /. U.
Menpaeneena u
0COOEHHOCTH CTPOCHUS
aromoB. O0mue
(bu3UYEeCKHe CBOMCTBA
METAJIOB

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

15

CrnaBbl METAJLIOB.
DNEKTPOXUMHUYECKUH psifl
HaIpSHKEHUN METaJIOB

Bubmmoreka POIII
https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XHUMHYECKHE CBOMCTBA
Ba)KHEHUIITNX METAILIOB
(HaTpuii, KA, KaJIbIIUA,
MarHui, alfoMUHHIN) U UX
COeTMHEHNN

bubauorexka POIII
https://resh.edu.ru/subject/lesson/5814/start/151239/

17

18

19

XUMHYeCKHE CBOMCTBA
Xpoma, MEJU U UX
COeTMHEHNN
XUMHYECKHE CBOMCTBA

IIMHKA, JKeJie3a U uxX
COeTUHEHNN

[IpakTuueckas pabora Ne
2. "Pemrenue

bubmmoreka POIII
https://resh.edu.ru/subject/lesson/3534/start/151266/

bu6nmoreka [JOK
https://lesson.edu.ru/lesson/6545ec44-34¢c5-4316-



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11

AKCTIEPUMEHTAIIbHBIX
3a1ay 1o TeMe
«Metame»"

826h-a648d7d6fef7?backUrl=%2F04%2F11

20

21

22

Hewmerannel, ux
MMOJIOKEHHE B
[Iepuoanueckoii cucreme
XUMHYECKHX JJIEMECHTOB
J. 1. MeHnaeneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

duznyeckre CBOMCTBA
HEMETaJUIOB. AJUTOTPOIHS
HEMETaJUIOB (Ha IpuUMepe
KHCJIOPO/JIa, CEPHI,
docdopa u yraepona)
XUMHYeCKHe CBOMCTBA
raJIorTeHOB, CEPBI U UX
COCIMHEHU

bubauoreka POIII
https://resh.edu.ru/subject/lesson/5939/start/151320/

bubmuoreka [JOK
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673?backUrl=%2F04%2F11

23

XUMHYECKHE CBOUCTBA
azoTta, (pocodpa u ux
COeTMHEHNN

24

25

26

XHUMHYECKUE CBOMCTBA
yIiIepoia, KpEMHHUS U UX
COeTMHEHNN
[IpuMeHeHne BaKHEUIINX

HEMETaJJIOB U UX
COeTUHEHNN

O060061EHNE U
CUCTeEMaTHU3anus 3HaHUN



https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

o TeMe «HemeTamnn.
Brranciaenus mo
YPaBHEHUSAM XUMHUYECKHUX
peaxkuuii u
TEPMOXUMUYECKHUE
pacuérol

[TpakTruueckas padora No
3. «Pemenue

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-

21 OKCHCPUMCHTAILHBIX L 86f4-d0ac5h740b3b?backUrl=962F04%2F11
3a4a4 I10 TEMC
"Hemertamnnl"»
KonTtponbHas padora Ne2
28 1
«Metamisl 1 HemeTamisn
bubmuoreka [JOK
Heoprammseckire i https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-
910c-46a0576d6924?backUrl=%2F04%2F11
29 I(){pel;a;z?;f:iz:?mm' 1 bubmuoreka [JOK
OpIAHHYECKHE OCHOBANHA https://lesson.edu.ru/lesson/58903722-79bc-4b22-
b276-114fab0dd141?backUrl=%2F04%2F11
Anpoteprpie bu6mmorexa [IOK
HeopraecKHe i https://lesson.edu.ru/lesson/46b429e4-931c-43fh-
oprameckue a2ba-be9eObbeddef?backUrl=%2F04%2F11
30 COCTUHEHMUSI. 1 bubmorexa HOK
e THIeCKAS. CBAL https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-
9834-59151d566a61?backUrl=%2F04%2F11
HEOPTaHUYCCKUX N
OpTraHU4YCCKUX BEIICCTB
31 Ponp xumuu B 1 Bbubaunorexa POII



https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11

obecreueHun
JKOJIOTHYECKOH,
SHEPreTUYECKON 1
MHIIEBOI OE30ITaCHOCTH,
Pa3BUTHH MEIUITUHBI

[IpencraBnenwus 06 00OmMUX
HAyYHBIX IPUHIIAIIAX

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

bubmuoreka [JOK
https://lesson.edu.ru/lesson/f5999557-18c8-4853-

32 HMPOMPIIICHHOTO 1 83a0-588bf830407a2backUrl=%2F04%2F11
HOJ'IyquI/Iﬂ BAKHCHUIIIUX
BCIICCTB

33 YenoBek B MUpE BEIIECTB 1
nu MaTepI/IaJ'IOB

34 XuMus 1 310pOBbE 1
YqCJIOBCKA

OBIIEE KOJIMYECTBO 2

YACOB IIO ITPOTPAMME



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11




5. YYEBHO-METOJNYECKOE OBECIHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 xnace/ IN'abpuensa O.C., Octpoymo W.T'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «lIpocBemenuey, 2021 r
Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A., AKimoHnepHoe 00IIecTBO
«M3narenscTBO «lIpocBemenuey, 2021r.

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA
Xumusi(6a30BbIilypoBeHb). Peann3anus o0pa3oBaHus: METOMUECKOE TocoOre JUTst yauTens /

Kasepuna A. A., [luuyruna

['.B.; mox pen.I'. B. [Imayrunoii. M. : ®T'BHY «MHCTUTYT CTpaTeruu pa3BUTHs 00pa30oBaHUs
PAO», 2022 81 c.:um.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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



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