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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHuUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit denepaiuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOll 00pa3oBaTENbHOM MPOrpaMMbl CpeaHEro oOIero oopa3oBaHUs
(®OIT  COO), npencraBaeHHbIX B DefepaqbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM cTangapre COO, c¢ yuérom KoHuenuuu mnpenoiaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
®denepanuy, peaqu3yIONIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TMONOXeHU «CTparerun pa3BuTusi BocnuTanuss B Poccuiickoi
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpaMmbl MO XUMHUH, K ONpPEAEICHUIO
oOmieit ctpareruu 00y4eHHs, BOCIIUTAHUS M Pa3BUTUS OOYUaIOLIUXCA CPEICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxkenuss GI'OC COO o B3aMMO0OOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUS U TpeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, [0JIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM H3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOTO O00pa3oBaHUsA. OTH LEHHOCTH KacaroTcCs
MO3HAHMSI 3aKOHOB MPUPOABI, (HOPMHUPOBAHHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl
YEeJIOBEeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pOBBI0 M MpUPOAHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHue
00yyJaroIuXxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XUMHsSD», COJEp)KAaHHUE M IOCTPOCHHE KOTOPOro ONpENESeHbl B
nporpaMme MO0 XUMHUU € Y4ETOM cCrnenu@uKd HayKd XAMHH, €€ 3HA4YeHHs B
NO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW XU3HM OOIIECTBA, a TaKXKE C Y4ETOM
o0luX 1ened W NPUHIMIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero odiero oopaszosanus B Poccuiickoii denepanuu.

XHUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUIPAEeT OCOOYIO0 POJib B
COBPEMEHHOM IWBHIM3AINKN, B CO3JJaHUM HOBOM 0a3bl MaTepuaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OPUPOJIBI U YellOBeKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMUMUS CTaja
HEOThEMJIEMOH YacThl0 MUPOBOI KyJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HM KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HaIlpaBlIeHA HA pPELICHUE
III00aNbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHsI YEJIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBON, YKOIOTHYECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MLEISIMH U NPUHUUIIAMU CPETHEro OOIIEero
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIM ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MMOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM I BBIPaOOTKM  MHPOBO33PEHUYECKHUX
OpPHEHTUPOB, YCHEIIHOTO BKIKOYEHUA B JKU3Hb COLMyMa, HPOJIOJHKEHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIaCTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsomiuMu  npeamMeTa «XHUMHsS»  SBISIOTCA  0a30Bble  KypChl —
«Oprannveckas xumus» U «OOmas U HEOpPraHWYeCKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHnyeckon xuMuu. PopMUpPOBAHUE JAHHOM CHUCTEMBI 3HAHUM IIPU HU3YyUYECHUU
npeaMera oOecleuyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pas3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHuyeckas XUMHUs» copmMupoBaHa B NporpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOT0 TMOAXO0/JAa K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOyClOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OPraHM4ECKOM XHMHHU BEIIECTBA
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHUI, a TaKX€ Ha YPOBHE CTEPEOXMMHUYECKMX M JIIEKTPOHHBIX
NPEACTaBICHUA O CTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OHOIOTHMYECKU
AKTUBHBIX COCAMHEHUU. B Kypce OpraHnyeckol XWMHHU MOJIyYarT PpPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs MEpPBOHAYAILHbIE
NPEICTABICHUS O XMMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeaMmere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YPOBHE OCHOBHOrO 0O0IEero o0pa3oBaHus
TEOPETUYECKUM Marepuad H (PaKTOJOTMYECKHME CBEJIEHUS O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCcTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUSD» 00ydaromuMcsl TPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE



MEPUOINIECKOTO 3aKOHA C OOIMIETEOPETUICCKUX U METOMOJIOTHYCCKUX TIO3HUITUH,
Iy0)Ke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSAIONICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE O XUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus jgomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HMEIOIIUMHU KYJIbTYpOJOTHUUECKUNH W TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XUMHUU C
IpYTUMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II0O3HABATEIBHOW U NPAKTUYECKOU
JeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBa)XXE€HUS K IIpoleccy
TBOpUYECTBA B O0JACTH TECOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOriemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH HMH(POPMAIMIO U
NPUMEHSITh €€ Ui TIOTIOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1a4d. B 1enomM coaepxxanue yueOHOTO
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHS  WU3YyYEHUS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIIMXCS MHUPOBO33PEHUYECKONM OCHOBBI JUIsI TTOHUMAHMUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE EIUHCTBO HEOPTaHUYECKOrOo U
OpraHUYecKOro MHUpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MNYTEM DJKCIEPUMEHTA U
pelieHus] TMPOTHBOPEYUM MEXKIYy HOBBIMH (akTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEUICHUU SKOJIOTHUYECKUX Mpobiiem, a
Takke MpodseM cOepekeHUsI YHEPTETUIECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS U COLMAIM3ALUU
00yyYaroImuxcsl MPUHATHIE TPOTpaMMON MO XUMHUU TOAXOAbl K OMNPEIEIICHUIO
colepKaHUsT M TOCTPOCHUS TpeAMeTa MpeAyCMaTpuBalOT (QOopMUpPOBaAHUE
YHUBEPCAIBHBIX Y4YEOHBIX JIEWCTBUH, HWMEIONIMX 0a30BO€ 3HAYCHHUE IS
pPa3IUYHBIX BHUJOB JEATEJILHOCTHU: pelieHus mpoljieM, MOUCKa, aHaiu3a u
00paboTku uHbOpMAIN, HEOOXOIUMBIX IS PUOOPETEHHUS OIbITa TPAKTUIECKON
U HCCIIEI0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpenomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUsl, TAaK U HA YPOBHE CPETHETO 00IIEeTro 00pa3oBaHus, IPU ONPEACICHUU
COJIEPKATEIIbHOW XapaKTepUCTUKHU I1IeJIe H3y4YeHUs MpeaMEeTa HalpaBICHUEM
NEPBOCTETNICHHONW 3HAYUMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOW HAayKH Kak 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa U KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C



METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHUs
peaMeTa SBJISIETCS BIOJHE OMPAB/IaHHBIM.

CornacHO AaHHOM TOYKE 3pEHUs TJIABHBIMU LEISMH W3YUYEHHs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBnsoTCS:

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

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIUA, HEOOXOIUMBIX JJisi TPUOOPETCHUS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HU;

e Pa3BUTHE YMEHUM U CIIOCOOOB ACSATEIHHOCTH, CBA3AHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIIOJCHUEM  MpPaBUI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTuM, copepkatenbHasi XapaKTepUCTHUKA LIeJIed U 3a7a4 U3yUYEHUS
npeaMeTa B IporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpellHero obmiero oopazoBanusi. Ceromns B
NpenojaBaHUM XUMUM B OOJbIIed  CTENEeHU OTAAETCS  MPEeaNoYTeHUE
MPAaKTUUYECKONM KOMIIOHEHTE COJIepKaHusi OOy4YeHUs, OpPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 0OO0IIE00pa30BaTEIbHON OpraHU3aIliy, BJIAJICIOIICTO HE
HA0OpOM 3HAHUHW, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb CIoco0aMu U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUU U NMPUMEHEHUS UX B PEAbHOMN KU3HU
JUTSL PEIICHUS TPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ »TUM nOpu u3ydyeHUHM TpeaMeTa «XHUMUS» JIOMUHHUPYIOIIEE
3HaYeHUE MPUOOPETAIOT TAKHUE 1EJIH U 3a]1a4uH, KaK:

ajanTanusi 00y4aromuxcsl K YCIOBUSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHUE€  WHTEJUICKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOO00Opa30BaHUIO, COTPYJIHUUECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO TPAMOTHBIX
pelieHu B KOHKPETHBIX KU3HEHHBIX CUTYalUsSIX, CBI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopmupoBaHre y OOy4arOIUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIMI), WMEIOINX YHHUBEPCAJIbHOE 3HAUYCHUE I PAa3JUYHBIX BHUJIOB
JEeATENbHOCTU: PEIIeHUs MpoOJeM, MOUCKA, aHainu3a U 00pabOTKU MH(OpMaIuy,
HEOOXOJUMBIX [IJIi TPUOOPETEHUs] ONbITa JESATEIbHOCTH, KOTOpas 3aHUMAET
BA)KHOE MECTO B TO3HAHMM XUMHH, a TaKXKe IS OLEHKH C TMO3UIUN



HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPraHMU3M Y€JIOBEKa U MPUPOJHYIO CPELY;

pa3BHUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yYaroMIMXCs: CHOCOOHOCTH CAaMOCTOSTEIBLHO NPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BaATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA M aHaln3a y4eOHOU u
HAYYHO-TTOMYJISIPHON MHPOPMAIIMY XUMHUYECKOTO COJIEPIKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y 00YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIIMTaHHE Yy OOyyaroummxcs YOeXIEHHOCTH B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BaXKHOW PONHM B PEIICHUU TI00AIBHBIX MpPoOiieM
paIoOHAIBHOTO MPUPOAONOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUSA HEOOXOIMMOCTH OepeKHOTO
OTHOIIECHUS K TIPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHUs OIbITa
UCTIONB30BAHUS TOJIYYCHHBIX 3HAHWHA ISl TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsI MpeaMeT «XUMUS»
0a30BOr0 YpOBHS BXOAMT B COCTaB MpenMeTHoW obmactu «EcTecTBeHHO-HAYYHbBIE
PEIMETHI».

OO11ee YnCI0 YacoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, HA 0230BOM YPOBHE
cpeaHero olmiero odpazoBaHus, cocrabisieT 68 vacos: B 10 kiacce — 34 gaca (1
yac B Heenro0), B 11 kmacce — 34 gaca (1 yac B Heenio).



COJEPXXAHME OBYUYEHUA
10 KIIACC
OPTAHNYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHndecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpHUs CTPOEHUST OPraHHUYECKUX
coenunennit A. M. bytnepoBa, €€ ocHOBHbIE NOJ0KeHUSI. CTPYKTYpHBIE (OPMYJIbI
OpPraHMYECKMX BeleCTB. l'oMonorus, wu3zoMepusa. XuUMUYEcKas CBSI3b B
OPTraHUYECKUX COCTMHEHUAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OpraHUYEeCKUX COCJIMHEHUN (CHCTEeMaThyeckas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl H3YYEHHs BEIIECTB M HX MNPEBPAIICHUN:
O3HaKoOMJIeHHe ¢ oOpa3llaMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUMX BELIECTB, HAOIIOACHUE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIINe MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakiuu 3aMelIieHus] U TOpPEHMs), HAXOXKJIEHUE B TMPHUPOJE, MOIYyYEHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUIEH U IPONWIECH —
NpOCTeHIlIne NPEACTABUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHME CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIApaTallUM, OKUCIEHUS U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 um MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psi. ALlETUIIEH
— TMPOCTEHIINIA TPECTaBUTENb AQJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATALIUH,
TOpEHUs), NOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKUE U XMMHYECKHUE CBOMCTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYeHHE U NMpuUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoNyYyeHue U npumeHeHnue. TOKCUYHOCTh



apeHoB. ['eHeTHueckass CBS3b MEXKIY YIVIEBOJOPOAAMH, MNPHHAMICKAIIUMHU K
Pa3IMYHBIM KJIacCaM.

IIpupoaHbple HMCTOYHUKH YIVIEBOAOPOAOB. lIpupoaHslii ra3 W IOIyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalIUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yToJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMy IUIaCTMAacC, KaydyyKOB M PpE3MHBI, KOJJIEKLIUU
«Hepts» u  «Yroas», MOAEIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOITYYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 HUCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

IIpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHOJI: CTPOECHHUE,
bu3nueckue MW XMMHYECKHE CBOWCTBA (peakluMh C AaKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUE), NpUMEHEeHuEe. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3znueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMH
MeTaJlaMH, KaueCTBEHHas PEaklus Ha MHOIOaTOMHbIE crnupThl). JleficTBue Ha
opranusM yenoseka. [[puMenenne rimuuepuHa U STUICHTIIMKOIIS.

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

Anpneruapl U Kemowuwvl. DopManpaeruj, aueTAIBACTUI: CTPOCHHE,
(¢u3nuecKue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMS,
KauECTBEHHBIE PEAKIIMH ), IOJYyYEHNE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3MYECKHe W XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oO1ue sl Kiacca KUCIOT, peakuus 3TepuuKaiim), nojiyuyeHue u MpuMeHeHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MbLTa KaK COJIHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KuCIOT. [‘uaponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb XKUPOB.



YrmeBoael:  cocTaB, KilacCH(UKANMs ~ YriaeBogoB  (MOHO-, - U
norcaxapupl). [JF0Kko3a — MpoCTeHIIN MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKMEe W XMMHUYECKHE CBOICTBa (B3aUMOJCHCTBUE C
rugpokcuaom meau(ll), oxuciaeHwe ammuadHbiM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJIC, NMPUMEHEHUE,
ounonorunyeckas poiib. @orocunres. PpykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeUoNIo3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHasl pEaKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBE/ICHNE, HAOJIOJCHUE W OIMHCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u rugpoxcumom wMenu(ll), B3ammomeiicTBUEe Kpaxmana C HOAOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBHIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB W MPOAYKTOB PEAKIIUN).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe mimimHa). buonorudeckoe
3Ha4YCHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeanHeHus. llepBuuHnas,
BTOpPHYHAS M TPETHYHAsI CTPYKTypa OenKoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, ICHATYpaIlHsl, KAYeCTBEHHBIE PEAKIINK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbl M3y4YEeHHUs BEIIECTB U UX IMPEBpaAICHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypallus OEIKOB MpHU
HArpEBaHWMY, [IBETHBIC PEAKIIUU OCITKOB.

BricokomoJieKkyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEpPU3AIIUU, CPEIIHSIS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIHS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK M IOHITHUH, SBISIOIIMUXCS CUCTEMHBIMHU I OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TE€OpHs, aHAJIU3, CUHTE3, KiIacCU(UKalus, NEPUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKyJa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

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

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE IIPENapaTsl, MaTepHUalbl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI04Ka. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeneseHusT 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsI AaTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [lepnoanyeckon cUCTEMBI
xuMu4eckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHHUSl CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINaM H TEpHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBs3b. BHIBI XHMHYECKON CBSI3U
(KOBaJIeHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTayuindeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHUYECKOW CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHbeiil). BogopogHass cBsi3b. BalleHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEIECTB OT THIIA KPUCTAIIMYECKON PEIETKH.

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

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKas CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAIINX K Pa3IMYHbIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OPraHWYECKOM XWMHMH. 3aKOH COXPAHEHHsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U IIPEBPAILECHUS SJHEPTUU IIPU XUMUUYECKUX PEAKLIMIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHOBecHe. @DakTOpbl, BIHAIOLIME HAa COCTOSHHE
XuMu4eckoro pasHosecus. [Ipunnun Jle [larense.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTpaIbHAas, EJIOYHAs.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANBHBIE METOJbl M3Yy4YEHHUS BELIECTB M MX IPEBPALICHUIL:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemeHtoB [I. U.
MeHnpaeneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINHCaHUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (Pa3iioKEHUE MEPOKCHIA
BOZOPOJIa B IIPUCYTCTBUMU KaTalIM3aTOPa, ONPEACICHHE CPEbl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHIWKATOpa, pEaKkUMH HOHHOTO OOMeEHa),
IPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUM.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKUX pEaKLUUW, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuyeckux siementoB JI. M. MenueneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha Mpumepe
KHCJIOpOJIa, cephbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOUWHEHUUH  (OKCHIIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETUHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mue Qusnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSJI HAIIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.

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

DKCHEPUMEHTAIbHBIE METO/Ibl M3YyYEHUS BEIIECTB M HX MPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, pEIICHUE
HKCIEPUMEHTAJbHBIX 3a/Ja4, HAOJIIOJEHWE M OINUCAHHE JEMOHCTPALUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOPAMU
KHUCIIOT U IeJ0YeH, KaYeCTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJLIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnenuss o0 OOMIMX HAYYHBIX MPHUHIUIIAX POMBIILICHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MAaTEPUAJIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MATE€pHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yaoOpeHus.

XuMHUST U 3J0pOBBE YEIIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBujia OE30MaCHOTO WCITOJIB30BAHUS MPENapaToB OBITOBON XUMHUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzanus  MeXnpeAMETHBIX  CBA3€d MNpU  HU3YYCHUH  OOmer
HEOpPraHW4YeCKOW XuMuU B 11 Kiacce OCylIeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUW, TakKk W TOHSATUN, SBISIIOLIIUXCS
CHCTEMHBIMHU JUISI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0mre ecTECTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccupukamusi, MepUOIUYHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUI ypPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: knerka, opraHusM, 3KocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIBCKOXO3SIICTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  IPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHalIoB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
00yYaloImMUMHUCA TPOorpaMM CpeaHero ooOImero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM M MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI MPOTPAMM CPEIHETO OOIIero
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHBHOCTHBIM IIOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha ypOBHE CPEIHEro
00111er0 00pa3oBaHuUs BbIJIEICHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpa)KAaHCKOM HICHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTH OOYYalOlUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMU, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTa «XHUMHS» JOCTHTalTCs B
€AMHCTBE YYEOHOM U BOCIUTATEIIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJIeaJjaMUd POCCUMCKOrO0 TPa)KJAHCKOro OOLIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMMd W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOPMHUPOBAHHOCTh OTIBITA ITO3HABATEIILHOW W TIPAKTUYCCKON JESITEIBHOCTU
00yyaroImMXCcs MO peaau3aliy NIPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

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

NPEACTAaBICHUS O COLUMAJIbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHURE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHsSI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJI0B YUEOHON AESTENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LICHHOCTHOI'O OTHOLIEHHWS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
IIPUMEHEHUS XMMHUH, OCO3HAHUSA TOTO, YTO JOCTHKECHHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TIOJYYEHHU M TMOCIEIYIOLIEM
aHanM3e MH(POpPMAIMU O MEPEAOBBIX JOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U IOCTYIIKM CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHWE IOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 30POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HH U B TPYJIOBOM JEATEIBHOCTH;

MOHMMAHMUS LEHHOCTH TNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€e3011acHOTr0 MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEOBATEIbCKON
NESTeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JOpyrux BUAax
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHME B PEUICHWM NPAKTHYECKUX 3a7ad
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUCHHUIO MPOGECcCHil pa3IudaHOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBOKCHHS K TPYAY, JIOJSAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
oTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CyIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKHX MPOOIeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOIHON U COLMATILHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJB30BaHUS JIOCTHIKEHHM XUMHHM IS
pelieHus BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIb30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
IPUPOTHON Cpefie, YMEHHsI TPOTHO3UPOBATh HEOIATONMPHUSATHBIE IKOJIOTHYECCKUE
MOCJICICTBHUSA MPEANPUHUMACMBIX ICUCTBUN U MTPEOTBpAIIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeSATeIbHOCTH HKOJIOTUUYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHMKATUBHON M COIMAIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

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

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
dbopMHpOBaHUN PANMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeACcTaBiIeHUusl 00 OKpYKarolleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEelICHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B
CO3/TaHUM HOBOM 0a3bl MaTepUAIBHOM KYJIBTYPBI, pEIIEHUH TI00abHBIX TPOOIeM
YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA — CHIPhEBOM, YHEPIETUUECKOM, MUIIEBON U
IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHUH YCIOBHUI
YCHENIHOTO TPyAa U OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJb30BaTh



MOJTy9aeMbIe 3HAHWS JJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPa U
MPOUCXOMSAIINX B HEM N3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMCIOIIUXCS JJAaHHBIX C I[N IOJyYCHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO W
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW IO XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

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

METAIIPEJIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOIo IpenMera «XuMus» Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS bopMHpOBaHUS  MHPOBO33PEHHS]  OOy4YarOIIMXCSA
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpaXKaroUue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
npoliecc, CUcTeMa, Hay4YHbl (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOII0IeHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble Y4eOHbIEe NeHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaronye (dbopmHpoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH M COIIMAIEHON KOMIIETEHIIUU 00YyYarOINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PErYJATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEIbLHbIMHU
AefCTBUSIMM:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

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

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSA, COOTHOCHUTD PE3YJIBTAThI AEATEIBHOCTHU C MMOCTABICHHBIMU LIEIISIMU;

WCIIOJIB30BAaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBILIIJICHHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKW TOHSATHH W yCTAHABJIMBATh MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATUS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

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

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3W MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHYecKas ¢GopMmylsia, ypaBHEHHE XHMHYCCKOU
peaKkIuy — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATENIBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS IS BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIHpOBATH 1SN U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MIO3HAHUSA U OCHOBBI JJI1 (POPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011IEeHNS U BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJILTATOB UCCIEA0BAHUSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
NEATeNIbHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3aJay, MPUMEHEHUIO pPa3IuYHBIX
METOJ0B MO3HAHMSL.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NOMyJIsIpHAasl JIUTEpaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MaTepHETa), aHanm3upoBaTh WH(YOPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYMBOCTH;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TOUCKE U
otbope wuHPOpMAlUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYCOHBIX 3ajad
onpenenEHHOro TUIa,

npuOOpETaTh OMBIT KCHOJIB30BAHKUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTUMAIBHYIO  GOpMY  TPEACTABICHHUS
uHbopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKON uH(poOpMaIMel: NpPUMEHATh MEXIpeAMEeTHbIe ((U3nveckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (pOpMYJibl, aDOpEeBUATYPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJIATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCHHW,  BBICKA3bIBaTh  WACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOJTHEHUS TIPETIOKCHHON 3a/1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAMOCTOSATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
M3Y94aeMBbIX BEIIECTB, pealn3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJIibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYKIeHHSI 1 OOMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeSATENBHOCTh, Ompenenisis e€ Ienu W 3aJavyd, KOHTPOJIHUPOBATH W TI0O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATH MpEJIaraéMblii aJrOpuT™M JACHCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U UCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3G (EKTUBHBIN CIMOCO0 HMX pEHICHHS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOAaHaIn3a
¥ CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHWM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUICHWS H  KyJIbTypbl JIMYHOCTH, €&
(YHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pEHICHUs TPAKTUYECKUX 3a]1a4
U JKOJOIM4eCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO M NPUPOAHOMN
cpexne;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHUYECKUH BJIEMEHT, aTOM, 3JIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKAs
CBsI3b, CTPYKTypHasi gopmyia (pa3BEpHyTas M COKpalEHHAas), MOJb, MOJIApHas
Macca, MOJISIpHBIM 00BEM, YIJEpOJHbIM ckener, (yHKIHOHAIbHAs TpyIIa,
pajuKai, U30Mepusi, U30MEPbI, TOMOJOTUYECKHI PsiJ, TOMOJIOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ, U a30TCOJEpIKAIINE COECAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannyeckux BemectB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, IMOIYYCHHHU U
0€30I1acHOM HCIOJb30BaHUU BAXKHEHIIMX OPraHUYECKUX BEUIECTB B OBITY U
IPAKTUYECKOH JESITEIbHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHU BBISBISATH XapaKTepHbIE MPU3HAKUA MOHITHM,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHUS MpPU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COECIUHEHUM;

Cc()OpMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKLUH,
W3rOTaBIMBATh MOJAEIA MOJIEKYJ] OPraHMYECKUX BEIIECTB IS WIIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHUYeCKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K OMNpEAeIEHHOMY
KJIaccy/Tpynne CcoeAuHEeHU (yriieBOJOpPOAbl, KHUCJIOPOA M a30TCOAEpKalue
COE/IMHEHHMSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cucrematrueckoir Homenkinatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMNMWICH, AalleTHUJIEH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHos, (hopMalbIerul, alueTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBASI KUCIOTA, CTE€APUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTO3a, KpaxmMai, HeTi0103a, TIUIINH);

C()OPMUPOBAHHOCTh YMEHMSI ONPENENSATh BUJbl XMUMHUYECKOH CBs3U B
OpraHUYEeCKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIE);



chOPMHPOBAHHOCTh yMEHUS TPUMEHATH TIIOJOKECHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. Bytieposa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENICH Ppa3IMUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJICH, MPOMUJIEH, alleTUJICH,
Oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METAaHOJ, 3TAaHOJ], JTHUJICHIJIMKOJb,
TJIMLIEPUH, (EHOJ, aleTalbJIeruja, MypaBbUHas M YKCYCHas KHUCIOTBHI, TJIIOKO3a,
KpaxmaJl, IIeJUTI0J103a, AMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX DPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
ChIpbsi  (He(Th, NPHUPOIHBIA Ta3, YyTrojb), CIOCOOBI HUX MNEpepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WIIM MPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaKIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNEe, N3MEPEHUE, SKCTIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHWS Uil TPUHATHS PELICHH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOPYJOBaHUEM, a TAaKXKE TMpaBHIa OOpaIieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
HKCHEPUMEHT (TIPEBPALIEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HAarpeBaHWU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKM O€30MacCHOCTH TMpU OOpalleHUuu C
BEIIECTBAMU U JIaOOPATOPHBIM OOOPYJOBAHUEM, TMPEACTABISATH PE3YJIbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHopmanuu, UuTepHeT u apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOIHONW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIC OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W TPEAOTBPALICHHS HX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX TIO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

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

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OOmmas W HeopraHudeckas
XAMUS OTPaXaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JJI pelIeHUs] TPAaKTUUECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAHMM, KOTOpash  BKIIKOYAET:
OCHOBOTIOJIAraloNue MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIEeHTHAs1, MOHHAs, METAJUIMYECKAasi, BOJOPO/IHAS ), KpUCTAJUIMYECKAsl PeIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIMH, PaCTBOpP, DJIEKTPOIUTHI,  HEIICKTPOJIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON Auccorumanuu, nepuoanyecknii 3akoH JI. M. MeHnneneena,
3aKOH COXPaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALCHUS SHEPIUU
NpU XUMHUYECKUX PEaAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHUX SIBJICHHH, (PaKTOJOTHYECKHE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH M 0€30MacHOM HMCTOJIb30BAHUH BOKHEHIITUX HEOPTaHUICCKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHSITHUS NPHU
ONMCAaHUH HEOPTaHMYECKUX BEUIECTB U UX MPEBPAILCHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XMUMHYECKYI0 CHMBOJIUKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM  XMMHUYECKUX  pEaKIuH,
cucremarnueckyro HomeHKIatypy (IUPAC) u TpuBHansHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHMCIBIA ra3, aMMHAK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJIHASA) B COCIUHEHUAX, TUIl
KPUCTAJNINYECKON PEIIETKM KOHKPETHOIO BeEIlecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh NPUHAIIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO HX COCTaBY K OIpeneiaEHHOMY KIacCy/TpyIine
COEIMHEHMM (TMPOCThIC BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCHIbl, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumuueckux syemeHToB JI. M. MenneneeBa, MCHONb3ys TOHATHS «S-, P-, O-
DIIEKTPOHHBIE opourtamm, «3HEPreTUYECKUe YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 repuoaam u rpymnnaM llepuoanueckon cucTeMbl XUMHUECKHUX dyeMeHToB [[. 1.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBSI3M MEXKJIYy HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(UUIHUPOBATH XMUMHUYECKUE PEAKLIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollyuX BEIIECTB, TEIJIOBOMY
s eKxTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABJISITh YPaBHEHHUS DPEAKUUN pPa3ITHUHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS PEaKLUii HOHHOTO OOMEHa, YUYUThIBas
YCIJIOBHSL, IIPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPraHMYECKHUX BEIIECTB, PaCIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEJBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCIMOCTh CKOPOCTH XMMHUYECKOU
peaKIuu OT Pa3uyHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniun Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XHWMHUUYECKHE IIPOIIECCHI,
JeKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUsS CEPHOM KHUCIIOThI, aMMHAaKa, a
Takke CcHOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
AKOJIOTMYECKUX MPoOIeMaxX XUMUUECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IPU XUMHUYECKUX PEaKIIMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(¢eKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOW U J1Ta0OpaTOpHBIM O0OpYJAOBaHHWEM, a TaKXe IpaBUiia OOpAIICHHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIINOJHEHUIO JTaOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
HKCIEPUMEHT (pa3floKEHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
ONpPENEIICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOMIbIO YHHBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XMUMHUYECKOW PEaKIIUH,
peakuud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad MO
teMam «Metamnb»y u «HeMmeramnae») B COOTBETCTBHM C IMpaBHIAMH TEXHUKU
0€30macHOCTU TIPU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHHEM,
NPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
yYpPaBHEHHUI COOTBETCTBYIOIIUX peakuuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBAa MacCOBOM
KOMMYHUKaIuu, MHTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKpYKAIOIIeH MNPUPOJHOW Cpeabl, OCO3HABATH
OTIACHOCTh BO3/ICHCTBUS HA KUBbIC OPraHU3MbI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mnokazatens [IJIK, mosicHITP Ha mnpumepax CrnocoObl YMEHBIIEHUS U
NpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS OOYYaroIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIIECTB M
XUMHYECKUX SBIICHUH;

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHH

1.1

HaunmenoBaHue pa3xe/ioB U TEM

NPOrpaMMblI

[IpenmeT opraHUYeCKON XUMUU.
Teopust cTpoeHUsI OpraHUYECKUX

coenquHenuit A. M. bytnepoBa

Uroro no pazgeny

Paznen 2. YriaeBoaopoansl

2.1

2.2

2.3

2.4

[IpenenbHbIe yIiIeBOOOPOABI —
AITKAHbI

HenpenenbHble yrieBoaopob:
AJIKEHBI, AJIKAINCHBI, AJTKWUHBI

ApoMaTu4ecKue yriieBoA0pO/Ibl

[Ipupoanble HICTOYHUKHN

yTJIEBOAOPOAOB U UX MepepaboTka

Uroro no pazgeny

Paznen 3. Kuciopoacoaepskamnue opranndeckue coeAMHeHUs

3.1

Cnuptsl. Oenon

KoaunuyecTBO 4acoB

KonTtpoibHbie
padoThI

IIpakTHyeckue
padoTbI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PECYPChI

https://academy-
content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfh9399

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

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

https://academy-
content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Anpaeruanl. KapOOHOBBIE KUCTOTHI.

3.2 7
CrnoxHuble 3¢upbl

3.3 YrneBoas 3

Hroro no pazneny 13

Pasnen 4. A3oTcoaeprxkaiiye opraHudeckue coeIMHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroro no pazneny 3

Pa3znen 5. BbicokoMoJieKy/JIsIpHbIE COeTUHEHUSA

51 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34

7440-4b6f-bf84-c04fad71694f

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90

https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

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



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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11 KITACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/l
NMPOrpaMMbI

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [leproanueckas cuCTeEMa XUMHUYECKHUX
anemenToB /1. . MenaeneeBa

1.2 XHUMHYECKUE PEAKITUN

13 Crpoenue BemiectBa. MHOrooOpasue
' BEILIECTB

Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIIECTB

Utoro no pazneny

Pa3zpea 3. XuMus u :Ku3HbL

3.1 XuMHSA U )KU3HD

Uroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

KoanuyecTBO 4acos

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE

(un¢posbie)
o0pa3oBaTe/ibHbIE

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

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

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

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

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

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

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



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Ne
wn Tema ypoka

[Ipenmer opraHuyecKOu XUMUH,
€€ BO3HUKHOBEHHUE, Pa3BUTHE U
3HA4YEHUE

Teopust cTpoeHUST OPraHUIECKUX
coenuHenuit A. M. Bytneposa,
€€ OCHOBHBIE I10JIOKCHUS

IIpencraBnenue o
KJIaccu(UKalui OpraHuYecKux
BeniecTB. Homenknarypa
(cucrematuueckas) u
TPUBUAJIbHBIE HA3BaHUSA
OpTraHN4YCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUI PSJT

Meran u 3TaH — npocTeume
MIPEJICTABUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOWCTBA

OTWIIEH U IPONMIIEH —
IIPOCTENIINE PEACTABUTEIN

Koan4yecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbBIe N (ppoBbIe
o0pa3oBaTe/bHbIE PeCypChl

https://academy-
content.apkpro.ru/lesson/a9f3d191-
Hele-4e24-ac02-efb16fa49f6a

https://academy-
content.apkpro.ru/lesson/c935a58c-
ab0e-4¢59-9dcf-20517ae4b52¢

https://academy-
content.apkpro.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
https://academy-

content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfh9399
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10

11

12

13

14

15

AJIKCHOB

[TpaxTrueckas padota Ne 1.
«ITonmyuenue >TrIICHA U
M3YUYEHUE €ro CBOMCTB»

Ankanuensl. bytaauen-1,3 u
MeTmioyTaauen-1,3. [Tomydenue
CHHTETUYECKOI0 KayuyKa 1
PE3UHBI

AJIKMHEIL: cOCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTHICCKHMA PSiL.
AueruieH — npocTteimuni
MIPEACTABUTENH AIKHHOB

Brrunciienus 1o ypaBHEHHIO
XUMHUUYECKON peakiuu

ApeHbl: OEH30J1 ¥ TOTYOJI.
ToOKCHYHOCTH apEHOB

['eHeTHueckas cBsI3b
yTJIEBOJIOPOIOB,
NPUHAISKAIINX K Pa3THYHBIM
KJ1accam

[pupoaHbIe HCTOYHUKH
YTJIEBOIOPOIOB: MPUPOIHBINH Ta3
U TMIONyTHBIC HE(TSHBIC Ta3bl,
HEPTh U TIPOJTYKTHI &€
nepepadboTKu

[TpupoaHbIe HCTOYHUKH
YTIIE€BOIOPOIOB: IPUPOAHBIH Ta3

https://academy-

content.apkpro.ru/lesson/53cd2379-

2a45-43b1-9f67-7ebcdaf03cel

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

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

https://academy-

content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d

https://academy-

content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefs

https://lesson.edu.ru/04/10
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17

18

19

20

21

22

23

24

U MOy THBIC HE(TAHBIC Ta3bl,
HEPTH U IPOTYKTHI €€
nepepaboTKu

KonTponbhas pabota mo
pazzeny «YTJIeBoI0pPOIbI»

[IpenenbHbIE OHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOIL.
Bogopoanas cBsi3b

MHOroaToMHbIE€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIULEPUH

DeHOJI: CTPOCHUE MOJIEKYJIBI,
bu3nyeckue 1 XUMHUYECKUE
CBOWCTBA, IPUMEHEHHE

Anpaeruapl: opMaIbIaeTUI U
arerajgpaerun. AneTod

OaHOOCHOBHBIE ITPEEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHast

[TpakTrueckas padorta Ne 2.
«CBoiicTBa pacTBOpa yKCyCHOM
KHCIIOTBD)

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

MpU1a KaK COJIM BBICIIIAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIeE NEUCTBUE

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

https://academy-

content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f

https://academy-

content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826

https://academy-

content.apkpro.ru/lesson/649883b8-

7c5f-4116-896e-10a2278b08f1
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0ba3-4945-b076-ch7ae5858b90
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content.apkpro.ru/lesson/b4feaa04-

3438-4b57-a3ec-ba0f9fe63c0d

https://academy-

content.apkpro.ru/lesson/9834d408-

386d-444a-8de3-7efba8b98cdb
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26

27

28

29

30

31

32

33

CnoxHble 3¢upbl Kak
MIPOM3BOJIHBIE KaPOOHOBBIX
KUCHOT. ['MaposIn3 CI0KHBIX

3¢upoB

Kupsl: runponu3, npuMeHeHue,
Ouonoruueckas poib JKUPOB

YTreBoasl: cOCTaB,
knaccudukanus. Baxneimme
MIPEACTaBUTEINH: TIIIOKO34,
bpykTo3a, caxapos3a

Kpaxman u nemnronosa kak
MPUPOIAHBIE ITOJIUMEPBI
KonrposbHas padora no
pazneny
«Kucnopoaconepxkaniue
OpraHUYECKHUE COECTUHEHUS

AMUHBI: METHJIAMUH W aHWJINH

AMMHOKHUCIOTEI KaK
aMm(poTepHbIe OpraHUYECKHE
COEIMHEHHS, NX OMOJIOTHYECKOE
3HaueHue. [lentuabl

benxu kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUs

OCHOBHBIE TIOHATHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX

https://academy-
content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof

https://academy-
content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

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

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

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

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

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
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COEIMHEHUN

OCHOBHBIE METOAbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX
coequHenuii. IlmacTMaccsl,

Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KITACC

Ne
n/n

KoanuyecTBO 4acos

Tema ypoka KoHnTpoibHbIe
Bcero
padoThI

XUMHYECKUN dIIEMEHT. ATOM.
DneKkTpoHHast KOH(pUTyparus aToMOB

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

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMHYECKUX JIEMEHTOB M UX
COCIMHEHUI MO IPYyIIaM U MEePUOIaM.
3HaYeHHE MEPUOANIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKHX dJ1ieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKas CBA3b,
€€ BU/IbI; MEXaHU3MbI O0Opa30BaHUS 1 0
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Beniectsa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

VcTHHHBIC U KOJUIOMIHBIC PACTBOPBI. 1 0
MaccoBasi 107151 BEIIeCTBa B pacTBOpPe

IIpakTHYecKue
padoTsI

Jlara
U3YYeHUS

JJIeKTPOHHbIE

uugpoBbie
o0pa3oBaTe/bHbIE

pecypchl

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

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTUHEHUMN.
I'eHeTnueckas CBA3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KIIACCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOW U OpPraHU4eCKON
XUMHU. 3aKOH COXPaHEHUS MACChI
BEILIECTB; 3aKOH COXPAaHEHHUs U
MIPEBPALICHUS DHEPTUN TP XUMUYECKUX
peakuuax

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XMMHU4YECKOE paBHOBECUE

[IpakTrueckas padora Ne 1. «Bnusiaue
pa3nU4YHbIX ()aKTOPOB HA CKOPOCTh
XUMUYECKON pEaKLUm»

DNEKTPOIUTHYECKAS JUCCOLIUAIHS.
[MTousiTre 0 BoOpoaHOM MoKkasatese (pH)
pacTtBopa. Peakiiuu noHHOro 0OMeHa.
IM'uaponus opraHuvyeckux u
HEOPraHUYECKHUX BEILECTB

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC
peakiuu. [ToHsTHE 00 25IeKTpOIN3E
pacIuiaBoB U pacTBOPOB CoOJEi
Kontponbnas paboTa mo pasaerny
«TeopeTnueckre OCHOBbI XUMHUU»
MerTasl, uX MOJIOKEHHE B
[Tepronnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . MeneneeBa u
0COOEHHOCTH CTpoeHus aToMoB. O01me

https://lesson.edu.ru/04/10
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16
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24

25

(u3nUecKue CBOMCTBA METAIIIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHI
P HATIPSKEHHU METalIoB

XHUMHUYECKHUE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, KaJui, KaJIbIUH,
MarHui, aJJIOMAHAN) U UX COSTUHEHUN

XuMHYeCKHE CBOMCTBA IIMHKA, JKeJIe3a U
MX COCIMHECHHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COE€IMHEHUN

[IpakTuueckas padora Ne 2. "Penienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metaie»"

Hewmeraibl, ux nojioxxeHue B
[lepuoanueckoii cucteMe XUMHUECKUX
anemenToB JI. . MenneneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB
DuU3NYECKUE CBOKWCTBA HEMETAIIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpE
KHCIIOpoJ1a, cephl, hocdopa u yrireposa)
XUMHUECKUE CBONCTBA TAJIOT€HOB, CEPhI
U UX COeJUHEHUU

XUMHUYECKHE CBOMCTBA a30Ta, hocodpa u
HUX COeIUHEHNN

XUMHUYECKUE CBOMCTBA yIJIEpO/a,
KPEMHUS U UX COCTMHEHUN
[IpuMeHeHne Ba)XHEMIINX HEMETAIIOB U
HUX COeIUHEHUN
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26

27

28

29

30

31

32

33
34

O0001Ienre ¥ cCUCTEMAaTH3AINS 3HAHUHN
no teMe «HemeTaminy. BeraucieHus 1o
YPaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas pabora Ne 3. «Pemenune
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"Hemeramnasl"»

Kontponbnas paboTa o TeMam
«Metanmiaey u «HemeTamisn)

Heopranunueckue u opranuyeckue
kucnotel. Heopranmueckue u
OpraHUYeCKHEe OCHOBAHUS

AMoTepHbIE HEOPraHUYECKUE U
OpPTaHHYECKUE COCTUHEHHUS.
I'eHeTnyeckas CBA3b HEOPraHUICCKHUX U
OpPraHMYECKUX BCINECTB

Poinb xuMuu B 00ecrieueHHNN
IKOJIOTHYECKOH, SHEPTeTUIECKON U
MUIIEBON OE30MTaCHOCTH, Pa3BUTHH

M€ IMITHHBI

[IpencraBnenust 06 0OMIMX HAYUYHBIX
MPUHITUIAX TPOMBIIUIEHHOTO OTYYESHHUS
BaXXHEUININX BEIIECTB

YeoBek B MHUPE BEIICCTB U MAaTCPUAJIOB

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
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YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

Xumus, 10 knace/ IN'abpuensan O.C., Octpoymon U.I'., CnankoB C.A., AkunonepHoe o6iiectBo «31aTenscTBo
«IIpocsemenue»,2021 r
Xumus, 11 knace/ IN'abpuensan O.C., Octpoymon U.I'., Cnankos C.A., AkunoHepHoe o61iecTBo «31aTenscTBo
«IIpocsemenue»,2021r.

METOJNYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumusi(6a30BbIAYpOBEHB ). Peanuzarius oOpazoBanus: MeToaudeckoe nocooue aist yaurens / Kasepuna A. A., [luayruna
I'.B.; mox pen.I'. B. [luuyrunoii. M. : ®T'BHY «ucturyT ctpateruu pazsutusi oopazoBanusi PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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









