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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHuUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickori denepanumny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
denepanbHOl 00pa30BaTEIBHON MPOTPAMMBI CpPEAHETO 001ero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DegepalbHOM  rOCYJapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoi
denepainuy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTPaMMbI, |
OCHOBHBIX TONOKeHH «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoit
Oepneparuu Ha niepuo 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpaMmbl MO XUMHUH, K ONpPEAEICHUIO
oOrieit crpaTeruu 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEp)KaHMsI, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTebHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CHY)XUT 3aBepUIAIOIIMM 3TaloM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX LEHHOCTEH, MPUCYIIUX
[EJIOCTHOH CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIBTYPHI
YelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanmusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcs Ha ypoBHE cpeHero oOiiero oopa3zoBaHusl CpeACTBAMHU y4eOHOTO
npeamMera «XUMHS», COJEPKAHHE UM TOCTPOCHHE KOTOPOrO OIpEJETICHbl B
nporpaMme MO XUMHUU C Y4ETOM CHeuu(PUKA HAyKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW MU3HM OOIIECTBA, a TaKXKE C Y4ETOM
oOlMX 1eJaeld M MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XuMusl Kak 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT O0COOYIO POJib B
COBPEMEHHOW IUBWJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOIO MPEJCTAaBIEHUS 00 OKpY>KAIOIIEM MHUpE Kak O €AUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE TMOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOCHHMEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTaja
HEOThEMJIEMOH YacThl0 MUPOBOI KyJIbTYPbl, HEOOXOIUMBIM yCIOBUEM YCIIEUTHOTO
TpyJla W >KM3HM KaxJaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUs KaKk Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHA HA pEUICHUE
IJI00aNbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HEPreTUYECKO, MUIIEBOM, HIKOJIOTMYECKON 0€301aCHOCTU M OXPaHbl 3/10POBBS.

B coorBercTBUM C OOIIMMU MLEISIMH U NPUHUUIIAMU CPETHEro OOIIEero
oOpazoBanus cojepxxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI yPOBEHB
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOyyarommxcs, HEoOXOAUMYI0 MM JJs BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOIO BKJIKOYEHUS B JKU3Hb COLUYMa, IPOJOJIKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  npeamMeTa «XUMHs»  SBISIOTCA  0a30BbIE KypCchl —
«Oprannyeckass xumus» U «OOmas U HEOpraHUYecKas XUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHUM MO HEOPraHWYECKON XMMHUH (C BKIIOUYEHHWEM 3HAHUU U3 O0IIeH XMMUU) U
OpraHn4eckon xuMuu. PopmMupoBaHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3yUYECHUU
npeaMera o0ecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pas3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «OpraHuueckas xumus» u «OOmas u
HeopraHuyeckas XUMHUs» cpopMupoBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K M3Y4YEHHIO Yy4eOHOro Marepuasa M o00ycIOBJIE€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpPENEIEHHBIX
TEOPETUYECKNX YPOBHsAX. Tak, B Kypce OPraHM4ECKOM XHMHUH BEIIECTBA
paccMaTpUBaKOTCSI Ha YPOBHE KIACCUYECKOM TEOpUU CTPOCHHSI OPraHMYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
NpPEACTaBICHUA O CTpoeHuHu BemecTB. CBeneHUs 00 H3y4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OMOIOTMUYECKU
AKTUBHBIX COCAMHEHUU. B Kypce opraHnyeckod XUMHM IIOJy4YarOT pa3BUTHE
chOopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPEICTABICHUS O XMMUYECKOMN CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUYECKOUN PEAKIIAH.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuMmus» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl M3YYEHHbBII Ha YPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKUM Marepuan H (PaKTOJIOTMYECKHME CBEJIEHUS O BeElIlecTBaX u
XUMUYEeCKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» 00yYaromuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE



MEPUOINIECKOTO 3aKOHA C OOIIETEOPETUISCKUX U METOJOJIOTHICCKUX TO3HUITUH,
riy0oke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (QYHKIHMA STOr0 3akoHa — OT
obo6maromel 10 OOBICHSIONMIECH U MPOTHO3UPYIOIIEH.

Ennnasg cucrema 3HaHMM O BaKHEMIIUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus jgomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpOJOTHUUECKUNA W MPHUKIATHOU
XapakTep. OTH 3HAHMS CIOCOOCTBYIOT TMOHMMAHHMIO B3aHMOCBSI3M XUMHUHU C
IpYTUMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II0O3HABATEIBHOW U NPAKTUYECKOU
NEATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAaHUIO YBaXXE€HUS K IIpolieccy
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUYECKUX MPHUIOKEHUNW XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH HH(POPMALMIO U
NPUMEHSITh €€ Uil TIOTOJIHCHHWS 3HAHUW, pEIICHUS WHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a/1ad. B nenom coaepxxanue yueOHOTO
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  WU3YyYEHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCSd MHUPOBO33PEHUYECKONM OCHOBBI JUIsl TIOHUMAHMUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOro U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SBICHUW MYTEM HJKCIEpUMEHTA U
pelieHus] TMPOTHBOPEYUN MEXKIYy HOBBIMH (akKTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUYECKHUX Mpodiem, a
TaKke MpoOsIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS U COLMAIM3ALUU
OoOyyYarolmuxcs MPUHATHIE MOPOrpaMMON MO XMMHUHU MOJIXOAbl K OINPEIEICHUIO
CONIEp)KaHUSI M TIOCTPOEHHUS TIpeAMeTa MpeaycMaTpuBalOT (popmupoBaHue
YHUBEPCAIIbHBIX YYCOHBIX JEWCTBUH, HUMEIONIUX 0a30BOe 3HAYEHUE IS
pPa3IUUHBIX BHUJOB JIEATEIILHOCTH: pelIeHus mpolsieM, MOWCKa, aHaiu3a u
00paboTku MHGOPMAIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUICCKOM
U HCCIIEN0BATENbCKONW AEATEIBHOCTH, 3aHUMAIOILIECH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeiHEro o011ero 00pa3oBaHusi, IPU OMPEACICHUN
COJIEpKATENbHOW XapaKTepUCTUKU LeNed W3yYeHHs MpeJAMeTa HaIpaBlICHUEM
NEPBOCTENICHHONW 3HAYMMOCTH TPAJAUIMOHHO MpuU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOW HAyKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C



METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
MpeaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO AaHHOM TOYKE 3pEHHs TJIABHBIMU LESAMH W3YUYEHHS IpEeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 =11 ki1.) siBAstrOTCA:

e (QopMHpOBaHHUE CHUCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeXKaT KIIIOUEBBIC MOHATHS, (PyHIaMEHTabHbIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHUE S3bIKa HAYKH, YCBOCHHUE W TMOHUMAaHUE CYIIHOCTH JOCTYIHBIX
00001IIeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIUNA, HEOOXOIUMBIX [Jisi TPUOOpETCHUS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HU;

e Pa3BUTHE YMEHUM U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBbSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJACHUEM  IPaBUI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTuM, copepkatenbHasi XapaKTepUCTHUKA LIeJIed U 3a7a4 U3yUYEHUS
npeaMeTa B IporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH NPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
npenojaBaHUM XUMUM B OOJbIIEH CTENEeHW OTAAETCS  MPEINOoYTEHUE
MPAaKTUUYECKOM KOMIIOHEHTE COJepXaHusi OOy4YeHUs, OpPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 0O0IIE00pa30BaTEIbHON OpPTaHMU3AIMH, BIAACIOIIETO HE
HA0OpOM 3HAHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSIMU aKTUBHOTO MOJIyYEHUs 3HAHUN U NMPUMEHEHUS UX B PEabHOMN KU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ »TUM nOpu u3ydyeHUHM TpeaMeTa «XHUMUS» JIOMUHHUPYIOIIEE
3Ha4YE€HUE MPUOOPETAIOT TAaKKUE LIEJIN U 3aJa4H, KaK:

ajanTtanusi 00y4aromuxcsl K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupoBaHUE€  HWHTEJUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelieHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUSIX, CB3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

dbopMmupoBaHre y O0Oy4arolmUXCsl KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIMI), HWMEIOMNX YHHUBEPCAIbHOE 3HAUYEHUE I Pa3UYHBIX BHUJIOB
JEeATENbHOCTH: PElIeHUs MpoOJeM, MOUCKA, aHanu3a U o0pabOTKU MH(OpMaLuH,
HEOOXOJMMBIX [ TPUOOPETEHUs] ONbITa JIEITEIbHOCTH, KOTOpas 3aHUMAET
BA)KHOE MECTO B TO3HAHMM XUMHH, a TaKXKE IS OLEHKH C MO3UIUN



IKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPraHMU3M YeJIOBEKa U MPUPOJHYIO CPELY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN 00YUYarOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpeMEHHbIC MH(OPMALIMOHHBIE TEXHOJOTUH Ui MOMCKAa W aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIePIKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPH IJIAHUPOBAHUU U TPOBEIACHHH XHUMHYECKOTO
IKCIEPUMEHTA;

BOCIIMTaHHE Yy OOyyaroummxcs YOeXIEHHOCTH B T'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XUMHUH, €€ BAKHOW PONHM B PEIICHUU TIO0AIBHBIX MpoOieM
paIoOHaIBHOTO MPUPOAOIOIB30BaHNs, TTOTIOTHEHNUS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3[I0POBBIO, a TaKKe MNPUOOPETEHHs OIbITa
UCTIONB30BAaHUSl TOJIYYCHHBIX 3HAHWHA ISl TPUHSATHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS»
©a30BOr0 YpOBHS BXOJMT B COCTaB MpeaMeTHoW obmactu «EcTecTBeHHO-HAYYHbBIE
IPEIMETHI».

OO1ee 4ncao 4acoB, OTBEAEHHBIX JJIS U3YUEHUs XUMUU, HAa 0a30BOM ypOBHE
CpeaHero oomiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B HeJen0), B 11 kimacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHndecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEpUANIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE M00XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPTraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienne o kiaccU(pUKalMU OpraHudeckux BemlecTB. HomeHkmarypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl H3YYEHHs BEIIECTB M HX MNPEBPAIICHUN:
O3HaKOMJIEHHE C oOpa3laMy OpraHMYeCKUX BEIIECTB M MaTephHallaMd Ha HUX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJCHUE W
OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHHs] U TOpPEHHs), HAXOXXIEHUE B MPUPOJE, MOIYyYEHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUIEH U IPONWIECH —
IpOCTeHIINe NPEACTaBUTEIN aJKEHOB: (PHU3UUYECKHE W XHMHUYECKHE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKUCJIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHne CHHTETHYECKOIo
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIIEH
— TMPOCTEHIINIA TpPEeICTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TrOpEHUs), NOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHYECKHUE CBOWCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NoLyYyeHue u npumeneHue. TOKCUYHOCTH



apeHoOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIMMHA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble HUCTOYHMKU YIIEBOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUN, KaTaIUTUYECKHil), mnuponu3. I[IpomyKTsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbI#
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUIL:
O3HAKOMJIEHHE C oO0pa3lamMu IUIaCTMAacC, KaydyyKOB M PpE3MHBI, KOJJIEKLIUHU
«Heptp» u  «Yroas», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA

Y U3yYEHUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTa PEAKIUU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

IIpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHOJI: CTPOECHHUE,
bu3nueckue M XMMHYECKHME CBOMCTBA (peakuud C AaKTUBHBIMU MeETaJlJlaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHue), NpUMEeHeHue. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJIa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMHUYECKHWE CBOWCTBA (B3aUMOJEHCTBHE CO MIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHBIE crHpThI). JleiicTBue Ha
OpraHusM 4esnoBeka. [I[puMenenne rmunepusa u STUICHTJIMKOIIS.

deHon: CcTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpneruapl U Kemowuwvl. DopManpleruj, auUeTAIBACTUN:  CTPOCHHUE,
(bu3nyuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
Ka4ECTBEHHBIE PEAKIINN ), IOJyYEHHE U IPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuduKaiim), noiyyeHue u NpuMeHEHue.
CreapuHoBasi U OJIEMHOBAas KUCJOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >QUpbl Kak TPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb XKUPOB.



YrmeBoael:  cocTaB, KilacCH(UKANMs ~ YriaeBoAoB  (MOHO-, TU- U
nonrcaxapupl). ['JF0Kko3a — mpocTeInii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aUMOJECUCTBHE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. Porocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeuoNio3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THUAPOJIU3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBE/ICHNEe, HAONIOJCHHE W OIMHCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneilicTBue kpaxmajia ¢ HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJAYKTa PEAKIHUH MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe mimimHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpuUpoOAHBIE BBICOKOMOJIEKYJISIpHbIE coeanHeHusd. llepBuuHnas,
BTOpPHYHAS M TPETHUYHAsI CTPYKTypa OeiakoB. XWMHYECKHE CBOWCTBA OCIIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpAICHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYypallusi OEIKOB MpHU
HArpeBaHWM, [IBETHBIC PEAKIINHA OCITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALIUM, CPEAHSS MOJICKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCAIIHSL.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIISIETCS Yepe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TEOpHs, aHaJM3, CHHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYyIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIIECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonOrus: mNHILEBbIE MPOAYKTBI, OCHOBBI PalMOHAIBHOIO NUTAHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpHUaJIbl U3
HCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIKsi aTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U [leproamyeckon cCUCTEMBI
xuMu4eckux snaeMeHToB Jl. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOICTB XHMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKAas CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJEHTHON XWMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbeiil). BogopogHas cBsi3b. BalleHTHOCTh. DJEKTPOOTPUIIATEIHHOCTD.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BelECTBA. THUIbI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMUECKON PEIIETKU.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknatypa
HEOPraHUYECKUX BEIIECTB. | e€HEeTHYeCcKass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIINX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas  peaknus.  Knaccudukanumss  XMMHUYECKHUX — peakiuid B
HEOPraHWYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIUSX.

CKopocTh peaknuu, e€ 3aBUCUMOCTh OT pas3nu4HbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIMUSIOIINE HAa COCTOSHHE
xumuueckoro pasHoecus. [Ipunnun Jle [laremnbe.

Onexkrposutuyeckas nuccouuanusa. CuiibHbIe U ciadble 3neKTpoanThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIINY.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemeHToB [I. .
MenpeneeBay, U3ydyeHUE MOJEIEH KPUCTAIMYECKUX PEIIETOK, HAONIOJACHUE U
OTMHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3lioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEIECHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHUBEPCAIBHOIO HWHJIUKATOpAa, pEaKIMH HOHHOTO OOMEHa),
IIPOBEICHHUE PAKTUYECKON paboThl «BiausHue pa3InyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

PacuérHble 3anaum.

Pacu€éTtel 1O ypaBHEHMSM XMMHYECKHX pEaKUHU, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IIOHATHS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux sneMeHtoB J[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMmepe
KHCJIOpO/Ia, cepbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [lepruonnueckon cucTeMe XUMHUYECKHUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetajuioB. O6mue usnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSJI HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWCTBA BAXKHEHUIIUX METAUIOB (HATPHM, KaJui, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3llOB HEMETAIOB, pELICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMU
KHUCIIOT U IeJ04YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BelecTBa WM 00bEMa ra3oB MO WU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEIUIHMHBL [loOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpPE BEIIECTB W MAaTEPUAJIOB: BAXHEWIINE CTPOUTEIIbHBIC
Marepuanabl, KOHCTPYKIHMOHHBIE MATEpPHalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSIT U 30pOBBE YEIIOBEKA: MpPAaBWJIA HCIMOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacCHOr0 MCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4eCKOrW XuMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOILMX €CTECTBEHHO-HAYYHBIX TOHSITHUH, TAaK MW TMOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiaccuPuKaius, MepUOJUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIeCTBA, (PM3NYECKHE BETUYMHBI U €IUHHIIBI MX
U3MEPEHHsI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHomorus: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJLTYypPIHsl, TIPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHaJIOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOy4YarolmuUMHCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMEeTHbIM M MOpeaAMEeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SBJISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-ACITEIBHOCTHBIM IOAXOJI0OM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YpPOBHE CPEIHETO
o011ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpa)XAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTPEIECIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYalomuxcsi PyKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, MPUCYIIMMHU IE€JI0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTHTalTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJieaJaMU POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMKW W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIEHUS JINYHOCTHU
00y4Jaromuxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEILHON ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
oOyyYaromuxcs Mo peaau3alnui IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATEJbHBIX 3aj1ay, BBHIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU A TENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOrO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IIOHUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TIOJYYEHHU M TMOCIEIYIOLIEM
aHanu3e MH(OpMAIUMU O MEePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEJCHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MUecKOMy U
IICUXUYECKOMY 3/I0POBBIO;

COOIOJIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEllecCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOro MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIIMUX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TMOCHEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YyHOTpEOIICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NESTENBbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]ay
COILIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMHUH;

YBOKCHHS K TPYAY, JIOJISAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiel mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIBHOU CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJB30BaHUS JIOCTHIKEHHM XUMHHM IS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
NPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOIATONMPHUSATHBIE IKOJIOTHYECCKUE
MOCJICICTBUSA MPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA JeSATeIbHOCTH AKOJIOTUUECKOMN HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
bopMHpPOBaHUN PAIMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOABI U UYeJOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHud MpobJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOW pOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUabHON KYJIBTYPBI, PEIIEHUU TJI00aTbHBIX MPOoOIeM
YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, HHEPIETUUECCKOM, MUIIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, O0OCCTICUCHUH YCIOBHUI
YCHENIHOTO TPyAa U OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HCMOJIb30BaTh



MOJTy9aeMbIC 3HAHUS JIJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSAIINX B HEM U3MEHECHUI, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIIFOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIMXCA JaHHBIX C [EJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY O0Opa3oBaHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATbHI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMbIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTpaXKaroIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeONU(PUKY METOJOB TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipoliecc, CUCTeMa, Hay4YHbIM (aKT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, MCCIeA0BaHNE, HAOIIOACHHE, H3MEPCHHE, DIKCIIEPUMEHT U APYyTue);

yHUBEpCaIbHBIC YUCOHBIC NEeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (dbopmHpoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00YyYarOUINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC y4COHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJILHBIMHU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh 1NN JCATEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ICATEILHOCTH C TOCTABJICHHBIMHU 1IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMUI MNPHUEMBI JTIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHATUW U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHITUS JJI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JUIA KJIacCU(PUKAIIUKU BEIICCTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBASMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMyJia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIHpOBATH 1SN U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJIT (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
00001IEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB HCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEIbHOCTH, MPOSBIISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3TUYHBIX
METOJ0B MO3HAHHS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcel MHTEpHETa), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUAOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS yYEeOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

npuoOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETTLHO  BBIOMpATh  ONTUMATBHYIO  GOpMY  TPEACTABICHHUS
uHdopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA A3BIK B KadyecTBE CpeAcTBa Npu pabdoTe C
XUMUYECKONM uH(poOpMaleil: NpUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJISATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYIaeMOi TEMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHHW,  BBICKa3bIBaTh  HWaAEH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHOW JESITEIIbHOCTH,
TIOJIYYCHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHECHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
W3Y94aeMbIX BEIIECTB, pean3allid y4eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COTJIACOBAHUS TO3WIIUNA B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NeSATENBHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJHUPOBATH W TI0 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MPEAJaraeMblii ajiropuT™M JACHCTBUM Mpu
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3(h(HEKTUBHBIN CIOCO0 HMX pEHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH NEATETLHOCTH Ha OCHOBE CaMOaHAIM3a
¥ CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XUMHM B TIO3HAHUU SIBICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U JKOJOrM4eCKM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3[0OPOBBIO M NPUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIArarollMe TMOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTYpHasi (opmyina (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIA CKeleT, (yHKIMOHANbHAs TpyIIa,
paguKall, U30MEpHUsl, U30MEPBI, TOMOJOTHYECKUN Psil, TOMOJIOTH, YIJIIEBOAOPOIBI,
KUCJIOPOJX Y a30TCOACpXKalue COCIUHCHUsS, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHMsI MaccChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3BIK XHMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXanMe B OCHOBE INOHMMAaHWsA NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
SBIICHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IPHU
OIMCAHUHU COCTaBa, CTPOCHHUsS U MPEBPALLECHUN OPTaHUYECKUX COCTUHEHUN;

Cc()OpMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PEAKLUH,
W3TrOTaBJIMBATh MOJEIN MOJIEKYJ OPTaHUYECKMX BEUIECTB JUI1 WUIIOCTPALMU HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HUX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUuN (yriIeBOJOPOAbl, KHUCIOPOA M a30TCOAEpKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUA 110
cuctematnueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPONMWIIECH, AalleTHUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (GopManbaerul], aleTaabIerul, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KACJIOTA, OJICMHOBAsI KUCJI0TAa, CTEAPUHOBAs KUCII0Ta, IJIFOKO03a,
bpykTO3a, Kpaxmasi, LeTi0103a, TIHIINH);

C()OPMUPOBAHHOCTh YMEHMSI ONPENENSATh BUJbl XMUMHUYECKOH CBs3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHBIEC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa ayis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTb  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3NYeCKMe W XUMUYECKHE CBOWCTBA TUITMYHBIX NPEICTABUTENCH pPa3IMYHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMUJIEH, AalleTUJIEH,
Oyramuen-1,3, mermnOyramueH-1,3, OSH30J, METAaHOJ, 3TaHOJ], JTHUJICHIJIMKOJb,
TIIMLIEPUH, (EHOJ, aleTalbIerua, MypaBbuHAsi U YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUUYECKYHO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CoIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIEepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

chOpPMHUPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOMYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaAKIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOIB3YEMbIX B XUMUU TIPH U3YyUYECHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HAOII0IeHNEe, N3MEPEHUE, SKCTICPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIA TPUHATUS PEIICHUH B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCy/I0l U JTa0OpaTOPHBIM O0OpPYAOBaHHMEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMHYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMCHHWH TUTAHUPOBATH W BBITIOJHATh XUMHYCCKHM
HKCIIEPUMEHT (TIPEBPAIEHUS OPTAaHUYECKHUX BEIECTB MPU HATPEBAHUH, ITOTYyUCHUE
TWJIIEHA M W3YyYCHHE €ro CBOMCTB, KAa4YECTBEHHBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HArpeBaHUU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIAaMHU TEXHHMKH O€30MacHOCTH TIpU OOpaIlllEHUH C
BEIIECTBAMU U JIaDOPATOPHBIM O0OpPYJIOBAaHHEM, TNIPEACTABISATH PE3yJIbTATh
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucl ypaBHEHHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHpopMaIlMIO, TMOJYy4YaeMyl M3 Pa3HbIX HCTOYHUKOB (CpPEJCTBAa MacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecooOpa3Horo MOBEJASHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOIHON Cpelibl, 0CO3HABaTh
OMAaCHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3Mbl OMPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOoHUMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHHS WX BPEAHOTO BO3JCWCTBHS HAa OpPraHU3M
YEeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 370pPOBbS: YMECHHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIICCTB U
XAMUYECKUX SIBJICHHM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiins mis 3amucn XUMUYECKHX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEUISHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHATHS (XUMHUYECKHM 3JEMEHT, aToM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS ), KpUCTAJUIMYECKasl PEIIETKa,
TUMNBl  XUMUYECKUX  PEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ DPAaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuil 3akoH [[. M. Menneneena,
3aKOH COXPaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS SHEPTUU
NpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SBIICHHH, (PAKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30IMaCHOM HCIOJb30BAHUHM BAKHEHIITMX HEOPTaHUYIECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YETIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XMUMHYECKYI0 CHMBOJIUKY JUIS
cocTtaBiieHuss (GOpMyJ BELIECTB M  YPAaBHEHMM  XMMHUYECKHUX  pEaKIuH,
cucremarndeckyro HomeHknarypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHMCIBIA ra3, aMMHaK, rameéHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAs COMIA, TUPUT U JIPyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJA XUMHYECKOU
CBs3M (KOBaJEHTHAs, MOHHAS, METAJUNINYECKAsl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pACTBOPaX HEOPTaHUYECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh IPUHAIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIacCy/TpyIine
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBaTh CMBICH MEPUOANYECKOro 3akoHa Jl.
W. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, O0BSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xuMuueckux sjemMeHToB JI. M. MennmeneeBa, WCIONB3Yys MOHATHS «S-, P-, O-
AIIEKTPOHHBIE opouTanny, «QHEPIreTHYECKHE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 nepuoaam u rpymnnam llepuoanueckon cucreMbl XUMHUECKUX deMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEMJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHHUS PEAKUUN pPa3ITHUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAaKLIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT 1O KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUEeCTBEHHbI COCTAB PAa3JWYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABAThH
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peaKIuu OT pa3uyHbIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeicTeus (mpuniun Jle llarense);

chOpMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWUMUYECKHE TIPOIECCHI,
JeXKalIMe B OCHOBE IMPOMBIILUICHHOTO MOJYYEHUS CEPHOM KUCIOThI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHHIUIAX U
HKOJIOTUUECKUX MTPOoOIeMax XMMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
MIPU XUMUYECKUX PEaKIHMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IIpaBHJIa OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (pa3yioKEeHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
OMpENIENICHUE Cpelbl PacTBOPOB BEHIECTB C TMOMOIIBK  YHHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pPEaKIIUH,
peaklUud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0€30macHOCTU TPU OOpaIlleHUH ¢ BEIIECTBAMU U JAOOPaTOPHBIM 000PY/IOBAHUEM,
MPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peaKiuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopManio, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOMU
KOMMYHUKaIK, HTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecooOpa3Horo MOBEJASHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrHocoObl YMEHBIICHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUI OOYYarOIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHWS BEIIECTB U
XUMHYECKUX SBICHUH,

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amicn XUMUYSCKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3jen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIe yIiI€BOAOPOALI — AJKAHBI 2
99 HemnpenenpHbIe yriieBOIOPOIBI: aTKEHBI, 5 1
' AJIKaIMEHBI, AJTKUHBI
2.3 ApomMaTHYEeCKUE YTIIEBOIOPOIbI 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U 3 1
' ux rnepepaboTka
Hroro mo pazneny 13
Pasnen 3. Kucsiopoacoaep:xkainiue oprannieckue coeJuHeHUs
3.1 Crupter. @enon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 7 1

CrnoxHble 3¢upbl
3.3 VrineBoasl 3 1



Wtoro no pazneny

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku
Uroro no pazgeny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

51 [Tnactmaccel. Kayuyku. Bomokna

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

13

34



11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproanueckas cuCTeMa XUMHUYECKHUX
anemeHnToB /JI. 1. Menaeneesa

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BEIIECTB

1.3 XUMUYECKUE peakiuu
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIIECTB

Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

3.1 XuMHUSA U KU3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne ara u¢poBbie
n/n Tema ypoxa Bcero Konrpoaprbte  Ipaxririeckie fll3y'leHI/Iﬂ :)lﬁl()l:lI;OBaTeﬂLHme
padoThI padoThI pecypenI

[IpenmeT opraHuuecKOM XUMUH, €€ 1

BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpOEHUS OPraHUYECKUX

coemuaeHuiit A. M. Bytneposa, eé 1

OCHOBHBIC TTOJIOKEHUS

[IpencraBnenue o KiIaccuPpuKauu

opraHu4eckux BemiecTs. Homenkiarypa 1

(cuctemaTuyeckas) U TpUBUAIbHBIC

Ha3BaHUS OPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHHUE, 1

TOMOJIOTUYECKUH PST

Mertan u 3TaH — npocTeuime 1

MIpeICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1

DTUJIEH U IPOMUICH — MpOocCTeilime 1

MpEeACTaBUTEIN AIKEHOB

[Ipaktrueckas padorta Ne 1. «Ilomydenue 1 1

ATHJICHA U U3yUYEHUE €TO CBOMCTBY

Ankanuensl. bytaauen-1,3 u

MetminOyTanuen-1,3. [lonyuyenne 1

CUHTETUYECKOTO KayuyKa U pEe3HHbI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN psil. ALETHIIEH —
MIPOCTEUIINN NTPEICTABUTEND AKUHOB
Boluncnenus no ypaBHEHUIO XUMHUYECKON
peakuuu

Apenbl: 6eH301 U TosyoJl. TOKCHYHOCTh
apeHoB

I'enernueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAIEKALIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U MOMyTHbIE He(TAHbIE
ras3sl, HeTh ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB:
MIPUPOIHBIH ra3 U NOMyTHbIE HEPTIHBIE
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
Kontponbras paboTa mo pazaeny
«YTIIEBOAOPOIBD

[IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI 1 3TaHoJ. BosopoaHas cBs3b
MHOroaroMHble CIUPTHI: ITUICHIIIUKONIb U
[JIMLEPUH

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE
Anbreruasl: popManbaerua 1
aneTanpaeru. AleTOH

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHUCJIOTBhI: MypaBbHHAasl U YKCyCHast

[IpakTrueckas pabota Ne 2. «CBoiicTBa
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pacTBopa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
IpeaACTaBUTCIIU BBICIIUX Kap6OHOBI>IX
KHUCIIOT

ana KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CrnosxHbie 3(UpHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. | MAPOIU3 CIIOKHBIX
3¢upoB

XKupsl: runponus, npuMeHeHue,
Ouosiornueckas posb KHUPOB

VYrneBoabl: cocTaB, KjlacCUPUKaIUS.
BaxxHeiinve nmpecTaBUTENN: TIH0KO03a,
¢bpykTo3a, caxapo3a

Kpaxmai u neinrono3a Kak IpupoaHbIe
MTOJIMMEPBI

KonrtponbHas pabota no pasaerny
«Kucnopoaconepxaiinue opraHuuecKue
COCIMHECHUS

AMUHBI: METUJIAMUH U aHWUIVH
AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE
OpPraHUYECKHE COCIUHEHUS, HX
ouosiorndeckoe 3HaueHue. Ilenrtuast
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHNUS
OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

OCHOBHEBIE METOJbI CHHTE3a



BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

[InmacTmaccsl, kKay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaius aTOMOB

Ilepuonnueckut 3akoH u [lepuoanueckas
CUCTEMa XUMMUYECKUX 1eMeHToB /[, U.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMHMYECKHUX JIEMEHTOB U UX COEIMHEHUM 10
rpynnam u nepuogam. 3HaueHue
TIEPUOINIECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB [[.M. Menaeneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BanieHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
CreneHb okucieHus. BelecTBa
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.

HctuHHbBIE U KOMIOUIHBIE PACTBOPHI. 1
MaccoBas 1015 BElecTBa B pacTBOpe
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Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, Pa3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

Ckopoctb peakuuu. OOpaTumMble peakuu.
XUMHUYECKOE PABHOBECUE

[Tpaktrueckas padorta Ne 1. «Bnusiaue
pa3IMYHbIX (haKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUN»

DnekTpoiauTHdeckas qucconuarys. [lonsrue
0 BoJIopoiHOM Tokasarene (PH) pacTBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPTraHMUYECKHUX BEIIECTB

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o6 anekTponuze
pacIuiaBoB U pacTBOPOB CoJieit

Kontposnbnas paboTa mo pazaeny
«TCOpeTI/I‘-IeCKI/Ie OCHOBBI XUMUN)

Meraubl, ux nosioxxenue B [lepuoanueckoit
CHUCTEME XMMHUUYECKUX 31eMeHTOB /J[. 1.
MemeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOIMEe PU3NISCKUE CBOMCTBA
METaJJIOB
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CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH AL
HaIIpsHKEHUN METaJlIOB

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPHiA, Kalmuil, KalblIUH, MarHuH,
QTIOMUHUN) U UX COSTMHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COCTUHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«Mertamby»"

HeMmeTtamisl, uX monoXkeHHue B
[Tepronuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHSI aTOMOB

®u3nYeCKre CBOKWCTBA HEMETAIIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHYECKUE CBOMCTBA IAJIOT€HOB, CEPhI U UX
COCTMHEHUN

XuMHUECKue cBOICTBa a30Ta, pocodpa u ux
COCTUHEHUN

XHUMHUYECKHUE CBOICTBA yriaepoa, KpEMHUS U
UX COeOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX

COCIMHEHUN

O0001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 10
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Tteme «HemeTtaniwy. Beruuciaenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Hemeramnsl"»

KontposbHas padoTa mo TeMam «MeTasuib
u «HemeTtamne»

HeopraHquCKI/Ie 1 OPraHU4CCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA

AmdoTtepHble HEOPraHU4YeCKue U
opraHuyeckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xuMuu B 00ecrieueHHN 3KOJ'IOFI/I‘-ICCKOI\/'I,
BHCpFCTI/I‘{eCKOﬁ U IHIIEBO 6C3OHaCHOCTI/I,
Pa3BUTHU MCIAUTTUHBI

[IpencraBiaeHuss 06 0OIMMX HAYIHBIX
MPHUHIIMITAX TPOMBIIUICHHOTO MOTYYSHHUS
Ba)KHEHIIINX BEIIECTB

Yenosek B MHPE BEIIECCTB U MaTCpPHUAIOB

XHMUS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Xumus, 10 knacce/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe oduiecTBo «M31aTenbcTBO

«HpOCBeHIGHI/IG»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Tabpuensn O.C. Xumus 10 knacc: yueb. nis 061meo0pa3oBaTeIbHbIX
opranuzauuii/O.C. 'abpuensn. N.I'.

OctpoymoB, C.A.CnankoB. — M.: IIpocsemenue, 2020.

2. T'abpuensu O. C. Xumusa. Meroanueckoe nocodue s 10 kimacca yueOHoe
nocodue s

obmeoOpa3oBarenpHbIX opranm3anuii / O. C. 'abpuensn, 1. B. Akcénona, U.
I'. OctpoymoB. — M..:

[Ipocsenienue, 2019

3. IN'abpuensn O. C. Xumus. COopHUK 3a71a4 1 ynpaxkHenuit. 10 kmacc:
y4eOHOe mocodue st

obmeoOpazoBarensubix opranuzanuit/ O. C. 'abpuensn, U. B. Tpuryouax

M.: IIpocsewmenue, 2019

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET



1.Poccuiickas anektpoHHas nikoja. https://resh.edu.ru/subject/29

2 ITopran «Mos mkona B onliney, https://cifra.school/class/chem/
3.«SKnacc» Anpec caiira: https://www.yaklass.ru

4 VnTepHeT-ypok (0O0pa3oBaTelibHbIN BUIEO MOPTaN) AJpec caifta:
https://interneturok.ru

5.utepuer-yueOHuK «OCHOBBI XUMUK» AZpec caiTa:
http://www.hemi.nsu.ru

6.Xumusa. OOpazoBaTeIbHBIN CAalT ISl IKOJIBHUKOB. AJlpec caiTa:
http://hemi.wallst.ru

7.Enunas kouiekuus mudpoBbIX 00pa3oBaTeIbHBIX PECypCcoB. Apec caiiTa:
http://schoolcollection.edu.ru

8.®ectuBaib negarornyeckux uaeit "OTKpeIThId ypok" Aapec caifta:
http://festival.1september.ru/subjects/4

9.YueOnuk xumun. Anpec caitra: http://my.mail.ru/community/chem-textbook
10.Menna-ypoku caira I'Y A0 HTUCO

https://media.edu.yar.ru/media/index.html?group=21



