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MNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YPOBHE CpeIHEro o0Imero ooOpa3oBaHUA
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHrenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToJIOkeHU «CTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
Odeneparun Ha niepuoa 10 2025 roga» (Pacmopspkenue IlpaButensctBa PO ot
29.05.2015 N2 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, NOJIy4aeMOoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
Yell0OBeKa, a TakKe 3SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOy4arommxcsi Ha YPOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € YYETOM CHEeUU(PUKM HAyKd XUMUHU, €€ 3HAYEHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKEe C Y4ETOM
oOmMX weaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (JOPMUPOBAHUE PALMOHAILHOTO HAYUYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpYKaloIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKamH, XUMHs cTaja
HEOThEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJla W SKM3HU KaxXJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujaTelibHasl, KaK Hayka BBICOKMX TEXHOJOTMM HampaBlieHa Ha pEIIeHHE



rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
DHEPTEeTUYECKOH, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3I0POBBSI.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEAHETO OOUIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
M3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJTOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUECHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
o0pa30oBaHUs B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOIas U HeEOpPraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBIIIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHHWM MO HEOPraHWYECKOW XMMHUU (C BKIIOUEHHWEM 3HAHUM U3 00IIel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTh PAcCCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpPraHU4YecKass XUMHS» CcPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YUYCHHUIO Y4YeOHOro marepuaja u OOyCJIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypoOBHIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXke€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MpEACTaBICHU O CTpoeHun BemecTB. CBeneHus 00 H3y4aeMblXx B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHUH — OT YTJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM I[OJYYarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[lon HOBBIM YyIJIOM 3peHUs B TpeaMeTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsd W3YYEHHbIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
TEOpETUYECKU MaTepuan U (AKTOJOTHYECKHE CBEICHMUSI O BEIIECTBAX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUs» OOyYarolmMUMCsl TPEIOCTABIISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
rIIy0oke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMM O5TOr0 3akoHa — OT
00001aro1IIei 10 OOBICHSIONMIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMN O BaXHEHIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoJyiHsercs B kKypcax 10 u 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpPOJOTHUUECKUNA W TPHUKIATHON
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IMOHMMAaHHUIO B3aMMOCBSI3M XUMUHU C
JIPYTMMU HayKaMH, PACKPBIBAOT €€ POJb B ITO3HABATEJIBLHOW U TPAKTUYECKOMU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUSA K IPOIECCY



TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHHU, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, pEeleHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENbCKHUX 3a/1a4d. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYE€HHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHrue y 0OYyYarOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI I MOHHUMAHMS
¢unocopckux uieH, TaKuX Kak: MAaTepUaJIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTAaBOM M
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUN IIyTEM JSKCIEPUMEHTa H
pelIeHUsT TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMM M TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemeHus 3aad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss NPHUHATHIE NPOrpaMMOM IO XUMHUHU MOJAXOAbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUW, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JICSITEIIBHOCTU: pEUIEHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTKK MH(POPMALIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIENOBATENIBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE cpeaHero ooiero oopa3oBaHus, IPH OPEICICHUH
COJIEP>KATEIIbHOM XapAaKTEPUCTUKHU LIeJIed HW3y4YeHHs MNpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3pPEHUS TAKOM NOAXOJ K ONPEACICHUIO LIEJIEW H3y4eHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHM ILEJISAMH W3YYEHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opMHUpPOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHWE CYIIHOCTH JIOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;



e pa3BHUTHE YMEHHI U CIIOCOOOB JESTEILHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e301macHOro o0pamieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTumMm, copeprkaTelbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME cpeaHero oluiero oopasoanus. Ceroans B
OpErnoJaBaHUM XUMUU B OOJblIeld CTeNmeHH OTAAETCA  MPeArnovYTeHUe
NPaKTUYECKONM KOMIIOHEHTE COZepKaHus OOydeHHus, OpPUEHTHPOBAHHOW Ha
IOJTOTOBKY BBIITYCKHHKA 00I€00pa30BaTeIbHOW OpraHM3alliy, BIAJCIONIETO HE
HaOOpoM 3HaHU#, a (PyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHUSMHU aKTUBHOTO TOJy4EHUS! 3HAHUN U MPUMEHEHHs MX B PEalbHOM >KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mnpu U3yYeHHH IMpeaMeTa «XUMHs» JOMHHUPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

ajanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4yarOmMXCS KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIUI), UMEIOIINX YHHUBEPCAJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BHUJOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOUCcKa, aHauu3a U 00pabOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX I TNPUOOPETEHUs OIBbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B IIO3HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yUYarOIIMUXCs: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JIA TMMOMCKAa U aHalu3a y4eOHOW |
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U pa3BUTHE Y 00YJAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUHM W TNPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyaroummxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MpPoOIeM
paloHaIbHOTO MPUPOJONOIB30BaHNUS, TIOTIOHEHUSI SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3[I0POBBIO, a TaKXKe MPUOOPETEHUS OIbITa
WCTIONIb30BaHUSl TIOJIYYCHHBIX 3HAHWM Uil MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.



B ydeOHOM maHe cpemHero oOmIero oOpa3oBaHHUS MpeaAMET «XHMHD
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMeTHON oOnacTu «EcTecTBeHHO-Hay4HbBIE
IPEIMETBD.

OO61Iee uncIo 9acoB, OTBEAEHHBIX JIJIS U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennii A. M. BytnepoBa, e€ ocHoBHbIE TONI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccUpuUKaluu OpraHudyeckux BeuniecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHUE C oOpa3llaMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
pPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMCTBA
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEeACTaBUTENN aJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [loydeHne CHHTETHUECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHruEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJyYEHUE U MPUMEHEHue. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuueckue  ceoicmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NONYyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIKUMHA K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:



NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaTUTUYECKUil), mupoiu3. IIpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBpAIllCHUMN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeaMpoBaHHE  MOJIEKYJ  yIJIEBOJOPOAOB |
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

Kucnopoaconepxaiue opranuyeckue CoeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
dbuznyeckrue M XUMHUYECKHME CBOMCTBa (peakiud C AaKTUBHBIMU METaUlaMH,
rajJjior€eHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJa U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHbi€  CHUPTHL. ODTWUJICHIJMKOJNb W  TJMUEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHasi peakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’u3Mm 4esoBeka. [I[pumeHenue rmuepruHa U 3TUIICHIJIMKOIISL.

@deHoJ: CTPOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpneruibl U Kemouwvl. DopMmanbleru, —aneTanbACTUN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS,
KauEeCTBEHHbBIC PEAKIINH), IOJyYEeHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyeHue U MpUMEHEHHE.
CreapuHOBasi M OJEHMHOBAsl KHUCJIOTHI KaK MPEJICTABUTEM BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICILIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxHble 2(QuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['uaponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrneBonmpl:  cocTtaB, KiacCHUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuapl). ['0ko3a — MpocTeHImMii MOHOCaXapya: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3WYECKHE W XUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBHE C
ruapokcuaom menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKJICHUE B TMPHUPOJIE, MPUMEHEHUE,
ouosiorudeckas poib. @otocuHTe3. OpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbl. CTpOeHUE Kpaxmania U
nenono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAs pEaKIUs C HOJIOM).




OKCINEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX NPEBPALICHUN:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIOUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHUE TJIUIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBHEe Kpaxmana C HOJOM),
IIPOBE/ICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaqn.

Boluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcozaeprkalme OpraHu4eckue COeINHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHUYecKue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEJIKU.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
HaOJIOICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypauusi OCIKOB MPU
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BricokoMoJ1eKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALNU, CPEIHSS MOJIEKYIsIpHAas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHMH —
MOJMMEPU3ALMS U TTOJIMKOHIEHCAIIHSL.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanusanust MEeXIpeIMETHBIX CBA3EH NPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmmue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAIN3, CUHTE3, Kiaccu(UKaius, NepruoInIHOCTh, HAOII0IeHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusuka: MmaTepusi, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYa,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPCHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).



['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexXHOJIOTHS: THINEBbIC IPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO ITHTAHUA,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETHYCCKHUE MPENapaThl, MaTepUaIbl U3
UCKYCCTBCHHBIX M CHHTCTHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHUYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHusl 3JIEKTPOHOB MO OpOUTalsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoamdeckoid cCUCTEMBbI
xuMuueckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEepUoIaM.
3HaYCHHUE NIEPUOINYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). Bomopoanas cBsi3b. BajneHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Howmenknarypa
HEOPraHUYECKUX BelIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3]IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamumss  XMMHUYECKHUX — peakiuii B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUM TPU XUMUUYECKUX PEAKILIMSX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIMAIOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnextponutnyeckas nuccormanus. CribHbIC U cadbie dIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAS, IIEJIIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCINEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4Yeckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpPOB HA CKOPOCTH
XUMHYECKOUN pEAKLIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHSATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemerammer. Ilonoxxkenne HemeraisioB B llepuomumueckorn  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TaJore€HOB, CEpPbl, a30Ta,
dbochopa, yriepoga U KpEeMHMs)) M HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHEHNE Ba)KHEUIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mue gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DNEKTPOXUMHUUECKUI PSIJT HAMTPSKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEWINMX METAUIOB (HATPHWH, KaJWi, KaJIbITUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YUYEHUS BEIIECTB W WX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJNIOJIeHHEe W OIHCAaHHE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

Pacuéter maccel BemecTBa WM 00bEMa ra30B MO WU3BECTHOMY KOJIMUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OTHO
Y3 BEILIECTB UMEET MPUMECH.

XuUMHUS U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBiaernss 00 OOMMX HAYYHBIX TNPUHIHUINAX MPOMBIIIJICHHOTO
MOJTYYCHUS BXKHEHTITX BEIIIECTB.

YemoBek B MHUpPE BEIIECTB M MAaTEPUAIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepHaybl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPackW, CTEKJIO, KEpaMHKa,
MaTepHaNbl IS AJICKTPOHUKH, HAHOMATEPHAIIbl, OPTAaHUYECKUE W MUHEPAIbHBIC
ya0OpeHus.

XuMHsT ¥ 3I0pPOBhE YEJIOBEKA: TMpaBHUJa HCIIOIH30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBuiIa 0€30MacHOTO HMCIIOJIb30BAHMS TPENapaToB OBITOBOM XUMUHU
B TIOBCEIHEBHOM JKM3HH.

MeXnpeaMeTHBIC CBSI3H.

Peanm3amuss  MEXNpEeIMETHBIX  CBsi3ed MpU  HW3yYeHUH  oOmed u
HEOpraHu4yecKkol XumMuu B 11 Kjacce OoCyIIECTBISIETCS YEpe3 MCIOJIb30BAaHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK U TOHATUN, SIBISIOMIUXCS
CHUCTEMHBIMH JIJIS1 OTICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHSA: HAy4YHBIH (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PHUKAIMS, TIEPUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SIBIICHHE.

dusnka: MaTepusi, SHEPTHs, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOT, PATHOAKTHBHOCTD, MOJICKYJIa, SHEPTETUUECKUA YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (pM3WUYECKUE BEIMYMHBI U CIUHUIIBI WX
U3MEPEHUsI, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHonorusa: XUMHYECKasi MPOMBIIIIICHHOCTh, METAJUTypTrHsi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIBCKOXO3IMCTBEHHOE TIPOU3BOJCTBO, ITHINEBAsI
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBIINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX TpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyYaronMMHCsl TPOTPAaMM  CpPEIHEro oO0mero o0pa3oBaHus (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HayyHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHMS NpeIMeTa «XUMHS» Ha ypPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOIUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOlIUMXCSl PYKOBOJCTBOBATHCS B CBOEH
JeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHSD» JOCTHTaroTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMAaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)KIaHCKOIo OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOIO3HAHMUsS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMeTa «XUMHUS»  OTpPaXaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U IIPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IpaBUaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb M IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;



2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€UYCCTBEHHOMN XHMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, UYTO JOCTHXKECHHUS HAyKH €CTh PE3yJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUH H TOCIEIYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOJIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruX BHJAX
JeATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COI[MAJIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUHU;

YBKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3aruu COOCTBEHHBIX IKHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) ’K0JI0rN4eCKOTr0 BOCIIMTAHUSA:



HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIeM, BIIMSHHS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAaHUSA JOCTHKEHUHA XUMHH IS
pELIEHHs BOINPOCOB PALIMOHAIILHOTO PUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(OpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IPEACTaBICHUs 00 OKpYKaloUIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHUCTHYECKON HAMpPaBICHHOCTH W BaXHOM pOJIK B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPhI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCHEIIHOTO TPpyJAa W OKOJOTMYECKH KOMMPOPTHOM IKHM3HU KaXKIOrO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: T[OHUMAHUA CYIIHOCTH METOOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
noJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJbI0 TOMyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BATh XUMHUYECKHE 3HAHHS s
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paznuuHbIX chepax nmpodeccruoHaabHOM
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHSI y4eOHOTO TMpenMera « XUMHUs» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIS dbopMUpOBaHHUS  MHUPOBO33pEHHUS  OOyYarOUIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaKArOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(PHUKY METOJOB TO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHble y4eOHbIe NeWcTBUs (MO3HaBaTEIbHbIE, KOMMYHHKATHUBHBIC,

pETYJISATUBHEIC), 00€eCIeunBaoIIe dbopmHpoBaHUe (GyHKIMOHATBHOU
I'PaMOTHOCTH M COITUAIbHOM KOMIICTCHITMH O0yYarOIIMXCS;
CIIOCOOHOCTH 00yJaroImmXxcsl KUCITOJIb30BATH OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETryJSTUBHBIMU
JNIEUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NOo3HABaTeJIbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThl ACSITEIbHOCTH C IIOCTABJICHHBIMU LIEISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M yCTAHABIMBATh WX B3aWMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTUS JJII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIUBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJICHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMBIE B XUMUU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peaKkuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJIETIbHBIC MPEICTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB M1 XMMUUYECKUX PEAKIIM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJa/J€Th OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peaxkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUS, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHMS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOZOM
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysibTaT, (pOopMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW UM MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAYy4HO-
NOMyJisipHasl JUTEparypa XUMHUYECKOTO COAEpP)KaHUA, CIPAaBOYHBIE IOCOOUS,
pecypcbl HTEpHeTa), aHanmu3upoBaTh MH(DOPMALMIO PA3JIMYHBIX BHIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GbopMyIIMpOBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpPMy  NpEICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNpPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJIS,IHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMBbI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEeH, (OPMYyJIHpPOBATb CBOU  TPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNATh C MPE3EHTAUMEN pEe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBIIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOU PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOIbI
10 pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUWS MO3ULUN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OBiaeHHe YHHBEPCAIbHBIMH PeryJISTHBHBIMU AeHCTBUAMM:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYILECTBIATH CBOK II03HABATEIBHYIO
NEeATEIbHOCTh, ompeneisis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPpUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pelIeHUs € Y4ETOM TOJMYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAaHaJIu3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABICHUH O XHUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHPA, POJIM XUMHUU B IIO3HAHUU SIBIICHUU
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(yHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEelIeHUs] TPAKTUYECKUX 3a7ad
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUA (XMMUYECKHM D3JIEMEHT, aToM, »3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTbh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBsI3b, CTPYKTypHas (dopmyia (pa3BEpHyTas M COKpamiéHHas), MOJIb, MOJISIpHA
Macca, MOJIPHBIM O00BEM, YITIEPOJHBIN CcKeneT, (YHKIMOHANbHAS TPYIIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YITIEBOAOPOLBI,
KHUCJIOPOJA, U a30TCOAEpXKalUe COCIAUHEHUS, MOHOMEp, IIOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUU BBISBIISATh XapaKTEpHbIE TMPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMPHU
ONMCAHNU COCTaBa, CTPOCHHUsS U MPEBPALCHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEMIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJEIM MOJIEKYJ OPTaHUYECKHX BEUIECTB Ul WUIIOCTPALUU KX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;



c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIEKHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpymmne CcoeluHEeHUuN (yriaeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIC COEJUHEHHMSI), JlaBaTh UM Ha3BaHUS II0
cucremarnyeckoit HoMeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWICHTJINKONb, TJHIECPUH, (eHoN, (HOopMalbIeTH I, aleTalbIeTHI, MypaBbHHASI
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOpPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI MPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, alleTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TIUIEpUH, (EHON, aleTalbJACeTu]l, MypaBbUHasi U YKCyCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, LeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU C
HCITI0JIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/aX HAYyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOAeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCITOJIP30BaTh CHUCTEMHBIC XHWMHWUYECKHE 3HAHUS JUIS TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTyalldsiX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBWiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATh W BBHINOJHATh XUMHYCCKHMA
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyYEHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIMU OPraHuYECKHUX
BEILECTB, JeHaTypalusi OCJKOB MpPU HArpeBaHUU, I[BETHHIE pPEAKIMU OEJIKOB) B



COOTBETCTBUM C TMpaBWJIaMU TEXHUKA O€30MaCHOCTH Tpu OOpalieHuu C
BCIIECTBAMH H J1AOOPATOPHBIM OOOpPYIOBAaHUEM, TIPEICTABISATH PE3YIbTATHI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GOpPMyJIUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH aHAIM3UPOBATh XHWMHUUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTEpHET U ApyTHX);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COOJIIOJAaTh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JIEATENbHOCTH B IEJAX
COXpaHEHHUs] CBOETrO 3/I0POBbSI U OKPY’KaIOIIEW MPUPOTHON Cpellbl, 0CO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbici mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W TPENOTBpAIlCHUs] HMX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeII0BEeKa;

JUIsT 00yJaroNMXcsl ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CJENBbIX W CJIa0OBUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpA, POJU XHMHUH B TO3HAHWMU SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI pEIISHUs] PAKTUYSCKUX 3a1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMHUYECKHI 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAST JTUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XHMHYECKOE€ PaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IMOHUMAHWS IPUUYUMHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTHUECKHE CBEJICHHUS O CBOMCTBAX,



COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCIOJIb30BAHUM BAXKHEUIIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHI HCHOIB30BaTh XUMHUYECKYIO CHMBOJIMKY MJIs
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHblid Ta3, YIJIEKUCIBIM ra3, aMMHUakK, raméHas
U3BECTh, HeTallEéHask U3BECTh, MUThEBAs CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOJAOPOAHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUMI yCTaHaBJIUBATh PUHAIIIEKHOCTb
HEOPTraHWYECKHUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyInie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCHIbl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI EPUOIUYECKOTO 3aKoHa /[,
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKLUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEIUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB []. U.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'C€HETHUYECKOW CBSA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUECKHE DPEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIUX BEIIECTB, TEIJIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEeHEH OKHCIICHHsI JJIEMEHTOB, 0OpaTUMOCTH
pEeaKlNH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH



OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHHM  PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMUUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aeicTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE TIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJY4YeHHUs] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYUCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO W3 YHACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpPYAOBaHUMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

C()OPMUPOBAHHOCTh YMEHHUI MJAHUPOBaTh M BBINOJHATH XHUMUYECKUH
DKCIIEPUMEHT (pa3j0KEHUe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakliuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakUuil U (HOpMyIupOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaIu, UHTEepHET U IpyTrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEILIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax CHocoObl yMEHBIICHUS H
MpeI0TBPAIICHUS UX BPEHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;



JUIsi 00ydaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHOAIIMX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTPOHHbIe (LM (pPOBbIE)

Ne /i Kourpouabusie IIpakTHueckue
0
NporpamMmbl Bcero paGoThI paGoTHI o0pa3oBaTejibHbIE PeCypPChl
Paznen 1. TeopeTnueckue OCHOBbI OPraHMYeCKOH XUMHH
POIII https://resh.edu.ru bubmunorexa
IIOK https://lesson.edu.ru/04/10
[IpeameT opraHMYecKON XUMHH. dokchopa yaeOHUK
11 Teopus cTpOCHHSI OPTraHUIECKUX 3 https://foxford.ru/wiki/himiya
coenunenuii A. M. bytneposa https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
Hroro no pazneny 3
Pasnen 2. YraeBoaopoabt
POIII https://resh.edu.ru Bubnmmnoreka
IHOK https://lesson.edu.ru/04/10
®dokcdopa yueOHUK
H _
2.1 PEACIBHEIE YTICBOAOPOAH 2 https://foxford.ru/wiki/himiya
AJIKAHBI .
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
POIII https://resh.edu.ru Bubnmunoreka
IHOK https://lesson.edu.ru/04/10
. dokchopa yueOHUK
HenpenenbHbie yrieBoaopos: ) A
2.2 AUTKCHBL, ATKCHEL, ATKHHEI 6 1 https:/foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
POIII https://resh.edu.ru bubmmorexa
23 APOMATHUCCKHE YITICBOIOPOEL ) IIOK https://lesson.edu.ru/04/10

®dokchopa yueOHUK
https://foxford.ru/wiki/himiya




[IpupoaHbie HCTOYHUKHT

https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
POIII https://resh.edu.ru bubanorexa
LIOK https://lesson.edu.ru/04/10
dokchopa yueOHUK

2.4 3 1 https://foxford.ru/wiki/himiya
YTJIEBOJIOPOIOB U UX MepepadoTKa https-//learningapps.orq
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
Hroro mo pazueny 13

Pa3znen 3. Kuciiopoaconep:kauiue opranu4eckue coeTuHEeHHsI

3.1

3.2

3.3

Cruptel. ®enon 3

Ansneruasl. KapOoHOBBIE
KUCIOTHI. CII0XKHBIE dPUPBI

VYrineBoasl 3 1

POIII https://resh.edu.ru bubanoreka
HOK https://lesson.edu.ru/04/10
®okcdopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

POIII https://resh.edu.ru bubanoreka
IHOK https://lesson.edu.ru/04/10
dokcdopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

POIII https://resh.edu.ru bubanoreka
IIOK https://lesson.edu.ru/04/10
®dokchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Htoro mo paznueny 13




Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3

HWtoro no pazneny 3
Paspnen S. BeIicOKOMOJIEKY/ISIPHBIE COCAUHEHHUSA

POIII https://resh.edu.ru bubanoreka
IIOK https://lesson.edu.ru/04/10
doxkchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

POIII https://resh.edu.ru bubnuoTeka
IHOK https://lesson.edu.ru/04/10
dokchopa yueOHUK

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB 10

[NPOTPAMME 34




11 KIIACC

Ne i/

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue

padoThbI

JJIeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pazpea 1.

TeopeTn'lecmle OCHOBbI XUMHUH

11

Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
u [lepronnueckas cucteMa XUuMHYECKUX
anemenToB . 1. Menaeneera

POIII https://resh.edu.ru
bubmuorexa [JOK
https://lesson.edu.ru/04/11
dokcdopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

1.2

1.3

Crpoenue BemiectBa. MHOroo6pasue
BEILECTB

XUMUYECKHE pcaKknumn

POIII https://resh.edu.ru
bu6mmorexa [IOK
https://lesson.edu.ru/04/11
dokcdopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

POIII https://resh.edu.ru
bu6mmorexa [IOK
https://lesson.edu.ru/04/11
doxchopa yueOHHK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

Nroro no pazgeny

13

Paznen 2. Heopranuueckasi Xumusi

2.1

Meranibl

POIII https://resh.edu.ru
bu6nmoreka [JOK
https://lesson.edu.ru/04/11
dokchopa yueOHHK




2.2 Hemerauier

https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

POIII https://resh.edu.ru
bu6mmoreka [IOK
https://lesson.edu.ru/04/11
dokcdopa yaeOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

CBs3b HCOPTraHNYCCKUX U OPTaHUYICCKUX
BCIICCTB

2.3

Hroro no paszueny
Pa3pen 3. XuMus u :Ku3HbL

3.1 XUMHUSA U KU3Hb

Nroro no pazgeny

17

POIII https://resh.edu.ru
bubmuorexa [JOK
https://lesson.edu.ru/04/11
dokcdopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

POIII https://resh.edu.ru
bu6mmorexa [IOK
https://lesson.edu.ru/04/11
doxchopa yueOHHK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kourpoabupie  IMpaxruyeckue fll3y‘leHI/lﬂ :)Iﬁl?aI;OBaTeJILHbIe
padoThI padoThI pecype
[IpenmeTt opranuyeckoil XuMuu, e€ POIIT https://resh.edu.ru
1 ’ 1 bubmuoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://lesson.edu.ru/04/10
Teopust CTpoeHUS OPraHUuYECKUX POIII https://resh.edu.ru
2 coenunennii A. M. bytneposa, eé 1 bubnuorexa [JOK
OCHOBHBI€ TTOJI0KEHUS https://lesson.edu.ru/04/10
[IpencraBnenue o knaccuukanum
OpraHUYECKUX BEIECTB. PO https://resh.edu.ru
3 Homenkiatypa (cucremaruueckas) u 1 bubnnoreka [JOK
TPUBHAIIBHBIE HA3BAHUS OPraHUYECKUX https://lesson.edu.ru/04/10
BEIIIECTB
AJIKaHBI: COCTaB U CTPOEHHE POIIT https://resh.edu.ru
4 TOMOJIOTUYECKUH PST ’ 1 bubmorexa LIOK
https://lesson.edu.ru/04/10
MeTan u 5TaH — mpocTeiime POII https://resh.edu.ru
5 1 bu6mmoreka [IOK
TpC/ICTABUTCIIN ATIKAHOB https://lesson.edu.ru/04/10
PO https://resh.edu.ru
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 bubmuoteka [JOK
https://lesson.edu.ru/04/10
DTWIEH U TPONUJIEH — MPOCTEUIIHE POIII https://resh.edu.ru
7 1 bu6mmorexa [IOK
TpEAICTABUTCIIH ATTKCHOB https://lesson.edu.ru/04/10
[TpakTuyeckas padora Ne 1. POII https://resh.edu.ru
8 «ITonmydenne sTuiIeHa U U3YYCHUE €TO 1 1 bubnmoreka [JOK

CBOWCTB»

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




Aunkanuensl. byranuen-1,3 u

PO https://resh.edu.ru

9 MetunOytanueH-1,3. [lomyuenue bu6mmoreka [IOK
CHHTETHUYECKOI0 Kay4yyKa U PEe3UHBI https://lesson.edu.ru/04/10
S oo e ———
10 A peTI/IJ'IeI; — MPOCTEUIINI - buGmorexa LIOK
» P https://lesson.edu.ru/04/10
MIPEJICTABUTENb aJTKHHOB
BEIHCIICHHS [0 YPARHEHHIO POII https://resh.edu.ru
1 XHMHUYECKON PeaKIuu brbmoreka LHOK
peaxn https:/lesson.edu.ru/04/10
ADCHBL GEH30L I TOLVOLL POIII https://resh.edu.ru
12 T(I))KCI/I‘-I.HOCTI) apCHOB . Eubmorexa LIOK
p https:/lesson.edu.ru/04/10
I'eneTnyeckas CBS3b YIIIEBOJIOPOIOB,
13 MPUHAICKAITUX K PA3TMIHBIM
KJIaccam
Hr%iiﬁi?fgi???ﬁinmﬁ - POIII https://resh.edu.ru
14 Y p - 1PUp bubmuorexa [JOK
MOMYTHBIE HE(PTAHBIE ra3bl, HEPTH U httos://lesson.edu.ru/04/10
IPOAYKTHI €€ nepepaboTKu '
Crnioco0b1 nepepa®oTK He(PTH: POIII https://resh.edu.ru
15 MepPEeroHKa, KPEKUHT (TePMUUECKU, bubnmnoreka [JOK
KaTaJIUTUYECKU ), TUPOJIN3. https://lesson.edu.ru/04/10
KoHTpoIbHAS paboTa o pasier POIII https://resh.edu.ru
16 «anle)Bo opo pLI)) b g bubmorexa LIOK
Hopon https://lesson.edu.ru/04/10
[IpenenpHBIC OTHOATOMHBIC CITUPTHI: PO hitps://resh.edu.ru
17 ) bu6mmorexa [IOK
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b https://lesson.edu.ru/04/10
MHOFOATOMHBLE CLIIDTEL: PO https://resh.edu.ru
18 ATUJICHTIIUKOJIb U PJIII/: e .I/IH bubmorexa LIOK
Hep https://lesson.edu.ru/04/10
19 DeHOJI: CTPOCHUE MOJICKYJIBI, PO https://resh.edu.ru




¢bu3nyeckue 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

Anpaeruapl: GopMabaeTuI 1

PO https://resh.edu.ru

20 A bubmuorexa [JOK
AHCTAILACTHAL. ALCTOH https://lesson.edu.ru/04/10
OHOOCHOBHBIE TIPEIETbHBIE PO https://resh.edu.ru

21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U bubnmoreka [JOK
YKCYCHas https://lesson.edu.ru/04/10

29 [IpakTuueckas padora Ne 2. «CoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

CreapuHOBas U 0JICMHOBAsI KUCJIOTHI, PO https://resh.edu.ru

23 KaK MPEJICTABUTENN BBICIINX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://lesson.edu.ru/04/10
MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX POIIT https://resh.edu.ru

24 X xap o bu6mmoreka [IOK
KHCIIOT, HX MOtoIHee JICHCTEU https://lesson.edu.ru/04/10
CrnoxHble 3(UpbI KaK MPOU3BOHBIE POII https://resh.edu.ru

25 KapOOHOBBIX KUCIOT. ['uaponus bubnuoreka [IOK
CIIOHBIX 2(DUPOB https://lesson.edu.ru/04/10
KDL THIDOIIS. IhHMCHEHIE POIII https://resh.edu.ru

26 6 PbL: THIP - 1P ’ bu6mmorexa [IOK

HOTOTHACCKaA pOJIb HKUPOB https://lesson.edu.ru/04/10
VYrneBojbl: cocTaB, KiaccuPHUKaIus. PO https://resh.edu.ru

27 Baxsneiimme npeactaBuTeNn: TIOK03a, bubnmnoreka [JOK
¢bpykTo3a, caxapos3a https://lesson.edu.ru/04/10
Kpaxman u nemnrono3a Kak IpupoHbIe POIIT https://resh.edu.ru

28 p H pHpoZ bu6mmorexa [IOK
TOTHMEpRI https://lesson.edu.ru/04/10
KonTtponsHast pabota no pasueny PO https://resh.edu.ru

29 «Kwucnopoacoaepxaiire opraHndecKie bubnmoreka [JOK
COCIMHECHUS https://lesson.edu.ru/04/10

POII https://resh.edu.ru

30 AMUHBI: METUJIAMUH U aHUJIMH

bu6mmoreka [IOK




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

AMHHOKHCIIOTHI KaKk aM(pOTEepHBIC

PO https://resh.edu.ru

31 OpraHUYECKUE COCAMHEHUS, UX 1 bubnnorexka [HOK
Onosorudeckoe 3HadeHue. [lentuabt https://lesson.edu.ru/04/10
Beltki KK IDHDOLHbIC PO https://resh.edu.ru
32 PHPOAL 1 Bu6uorexa [JOK
BBICOKOMOJICKYJISIPHBIC COSIMHEHUS https://lesson.edu.ru/04/10
OCHOBHBIC TIOHSTHS XHMIH POII https://resh.edu.ru
33 . 1 bubmuorexa [JOK
BBICOKOMOJICKYJISIPHBIX COCTUHCHUIN https://lesson.edu.ru/04/10
OcCHOBHBIE METO/IbI CUHTE3A PO https://resh.edu.ru
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH. 1 bubnuorexa [JOK
[imactmaccel, KaydyykH, BOJIOKHA https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema Ka
n/n eMa ypo Bcero KO; TPOJIBHBIC Hpgucnmecxne u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThI pecypebi
. PO https://resh.edu.ru
XHUMHYECKUH DJIEMEHT. ATOM.
! DneKTpoHHast KOHQUTYpaLUsi aTOMOB . bubmiorexa LIOK
p yp https://lesson.edu.ru/04/10
Ilepunommueckuii 3axkoH u Ilepnoandeckas
PHOA PHO POIII https://resh.edu.ru
CHCTEMa XMMHUYECKHX 3eMeHToB []. 1.
2 MenjeneeBa, UX CBI3b C COBPEMEHHOM 1 Bubmiorexa HHOK
. i P https://lesson.edu.ru/04/10
TEOpUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHUX IJIEMEHTOB U UX
COETUHEHUH I10 TPYIIaM U HeEpHUogaM PSII hutps://resh.edu.ru
3 3HayeHue Iepuo, pgqecxoro 3aE0Ha u . 1 brbmiorexa LOK
PHOA https://lesson.edu.ru/04/10
CHCTEMBI XUMUYECKHX dJ1eMeHTOB [[. 1.
MenpeneeBa B pa3BUTHU HAYKHU
CtpoeHue BeliecTBa. XuMHUUYECKasi CBS3b, PDOIII https://resh.edu.ru
4 e€ BUJIbI; MEXaHU3MBI 00pa30BaHUS 1 bubnuoteka [JOK
KOBAJICHTHOM CBsI3U. Bonoponnas cBsi3b https://lesson.edu.ru/04/10
BanentHocts. DneKTPOOTPUIIATEILHOCTD.
TPOOTPHLL POIII https://resh.edu.ru
Crenenn okucieHus. BemlecTsa
S MOJIEKYISPHOTO0 ¥ HEMOJIEKYIISIPHOTO 1 bubmiorexa HOK
YIAp yIp https://lesson.edu.ru/04/10
CTpOEHUS
[loHsATHE O IUCTIIEPCHBIX CUCTEMAX. POII https://resh.edu.ru
6 WctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. 1 bubnuotexa [JOK
MaccoBas 10J14 BEllleCTBa B pacTBOpe https://lesson.edu.ru/04/10
Knaccudukanuusa 1 HoOMEHKIaTypa
Heo ragme:}iﬂx COE THHEHH yp POII https://resh.edu.ru
7 P ' 1 bubmnoreka LIOK

I'enermueckas CBA3b HCOPTaHNYCCKUX
BCHICCTB, pa3JIMYIHBIX KJI4aCCOB

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




Knaccugukanus XuMHUecKux peakluuii B
HEOPraHU4YECKOU U OPraHUYECKON
XMMHH. 3aKOH COXPaHEHMSI MaCChI

POIII https://resh.edu.ru

8 BEILIECTB; 3aKOH COXPAHEHUS U buGmorexa LIOK
’ https://lesson.edu.ru/04/10
MIPEBPALICHUS YHEPTUU IPU XUMHUYECKUX
peakIusax
CkopocTts peakiuu. O6paTumbie POIII https://resh.edu.ru
9 peaknuu. XMMHUYECKOE PABHOBECHE bubmorexa [IOK
: https://lesson.edu.ru/04/10
[IpakTrueckas padota Ne 1. «Bausiaue
10 pasIUyYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHYECKON PEAKIIUN»
DNEeKTPONIUTHYECKAs TUCCOLUALIHS.
[Toustue o BogopoaHoM mokasareie (pH) POIII https://resh.edu.ru
11 pactBopa. Peakuuu nonHoro oomeHa. bubnuoreka [IOK
['maponus opraHMyecKux u https://lesson.edu.ru/04/10
HEOPraHUYECKHX BEIECTB
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC POIII https://resh.edu.ru
12 peakuuu. [TonsTre 00 snekTponnze bubnnorexka [JOK
pacIuIaBOB U PaCTBOPOB COJIEH https://lesson.edu.ru/04/10
KoHTpombHas paGoTa o pasaeny PO https://resh.edu.ru
13 «TeopeTnueckne OCHOBBI XUMHUN» bubmorexa LIOK
https://lesson.edu.ru/04/10
MerTamisl, UX ITOJIOKEHHE B
IIepuonnueckoil CHCTEME XUMHUYECKUX PO https://resh.edu.ru
14 anemenTtoB JI. 1. Menpaeneesa u bubmuorexa [JOK
0COOEHHOCTH CTpOeHHUs aToOMOB. O01ue https://lesson.edu.ru/04/10
(u3nyeckre cBOMCTBa METANIOB
CmuaBsl METaLIOB. DIIEKTPOXUMUYECKHUN POIII https://resh.edu.ru
15 pAI HAPSKEHUN METaJIOB bubmiorexa LIOK
https://lesson.edu.ru/04/10
16 XUMHUYECKUE CBOMCTBA BAXKHEHIIIUX PO https://resh.edu.ru

METAJIOB (HaTpUM, KaJui, KaJIbIIUH,

bubmuoreka [JOK




MarHui, aJJIOMUHUAN) U UX COSAMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

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

17 SN bubnmoreka [JOK
A https://lesson.edu.ru/04/10
N POIII https://resh.edu.ru
XuMHUUYECKHEe CBOMCTBA IIMHKA, JKeJle3a U
18 JIX COeIHEIIL bubnmoreka [JOK
A https://lesson.edu.ru/04/10
[Tpaktuyeckas pabora Ne 2. "Pemienne POII https://resh.edu.ru
19 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME bubnnoreka [JOK
«Metamaby" https://lesson.edu.ru/04/10
Hemeramibl, UX HOJIOKEHHE B PO https://resh.edu.ru
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
20 anemenToB . 1. MenneneeBa u brbmoreka LHOK
- £l VIEHA https:/lesson.edu.ru/04/10
0COOEHHOCTH CTPOCHHSI aTOMOB
®u3nYECKUE CBOMCTBA HEMETAILJIOB. POIII https://resh.edu.ru
21 AJoTponus HEeMeTauIoB (Ha puMepe bubnuorexa [JOK
KHCJIOpOJIa, cepbl, hocdopa u yrieposia) https://lesson.edu.ru/04/10
XUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPbl POIII https://resh.edu.ru
22 N - CeP bubmuorexa [JOK
A https://lesson.edu.ru/04/10
XuMHuecKue cBoicTBa a3ora, pocodpa u POIIT https://resh.edu.ru
23 UX CORIMHEHM ’ p bubmuorexa [JOK
A https://lesson.edu.ru/04/10
XUMUYECKHE CBOMCTBA yTriiepojia PO https://resh.edu.ru
24 KPEMHHUS U UX COE I/IHeIi]I/HZ PO Eubmorexa LIOK
p A https://lesson.edu.ru/04/10
[IpuMmeHeHre BaKHEHIIINX HEMETAIIIOB U PO hitps://resh.edu.ru
25 - bubmuorexa [JOK
A https://lesson.edu.ru/04/10
o rowe <Hemerananty, Buramencna o POLL hitpsresh.edury
26 ' bu6mmoreka [IOK

ypaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXUMHUYECKHE PACUETHI

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




[IpakTrueckas padota Ne 3. «Pemenue

PO https://resh.edu.ru

27 SKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME 1 bubnuoreka [IOK
"HemeTtanabr"» https://lesson.edu.ru/04/10
KonrponsHas pabora mo remam POIII https://resh.edu.ru

28 «Mertame 1 «HemeTamnsny 1 Bubmzorexa LIOK

https://lesson.edu.ru/04/10
Heopranuueckue u opranndeckue PO https://resh.edu.ru

29 KkucnoTel. Heopranmdeckue u 1 bubnunoreka [HOK
OpraHN4eCKre OCHOBAHUS https://lesson.edu.ru/04/10
?ﬁfggiﬁgﬁfeiig;f:g;;;me " POIII https://resh.edu.ru

30 FI;HGTI/I‘IGCKa}I CBSI3b HEO FE'IHI/I‘IGCKI/IX u 1 Bubmiorexa HHOK

p https://lesson.edu.ru/04/10
OpPraHUYECKUX BEIIECTB
EI?(J)IJEO);I;ZA::KEI; 6aeHCeH e:eilillflpéCKoﬁ " PSII hutps://resh.edu.ru
31 MMHUILEBOK 6C3OH,aCHOIZTI/I a3BUTHU 1 Bubmzorexa LIOK
m P https://lesson.edu.ru/04/10
MEIUIIMHBI
[IpencraBienus 006 OOMUX HAYIHBIX POIII https://resh.edu.ru
32 MIPUHIIMIIAX TPOMBILIUIEHHOTO MOTYYEHUS 1 bubnuorexa [IOK
Ba)KHEHIIINX BEIIECTB https://lesson.edu.ru/04/10
POII https://resh.edu.ru
33 UYennoBek B MUPE BEIIECTB U MAaTEPUATIOB 1 bubnuotexa [JOK
https://lesson.edu.ru/04/10
POII https://resh.edu.ru
34 X¥MHSA U 3I0pPOBBE YEIOBEKA 1 bubnnorexka [HJOK
https://lesson.edu.ru/04/10
OBILIEE KOJIMYECTBO HACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» Xumus, 10 xkmace/ I'abpuensia O.C., OOmIecTBO ¢ OrpaHudeHHON
0TBETCTBEHHOCTHIO «[IPODAY; AkunonepHoe o6mectBo «M3narenbcTBo
«IIpocsemenue»

» Xumus, 11 xmace/ I'abpuensa O.C., O01mecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenbcTBo
«IIpocBemieHue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
Metonunueckoe mocodue.10 kinace O.C.I'abpuensna
Meroaunueckoe nocodue.11 kimace O.C.I'abpuensna

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII https://resh.edu.ru

bubmuoreka L{OK https://lesson.edu.ru/04/10

bubmmoteka mudposoro odpazoBarensHOro konTeHta https://lesson.edu.ru/04/11
doxkchopna yueonuk https://foxford.ru/wiki/himiya

https://learningapps.org

https://onlinetestpad.com

https://foxford.ru/catalog/trainings/himiya
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